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PREFACE. 


This  volume  is  an  outgrowth  from  a  treatise  on  diseases  of  the 
eye,  published  in  December,  1881,  in  Wood's  Library  of  Standard 
Medical  Authors.  A  similar  arrangement  of  subjects  has  been  ad- 
hered to,  viz.,  considering-  in  the  flrst  part  the  general  anatomy 
and  physiology'  of  the  eye,  with  its  functional  disorders,  and  taking 
up  in  the  second  part,  inflammations  and  organic  textural  changes. 
That  this  order  is  both  scientiftc  and  natural  seems  evident.  The 
spirit  of  the  book  is  clinical,  but  an  adequate  preparation  for  clinical 
and  pi'actical  work  includes  a  wide  range  of  preliminary  knowledge. 
This  is  true  of  all  branches  of  medicine.  To  the  preparation  and 
experience  needed  in  general  medicine,  must  be  added  for  proper 
treatment  of  troubles  of  the  eye,  knowledge  which  comes  through 
physics,  mathematics,  and  ph^'siological  optics;  and  laboratory 
research  has  won  some  of  its  most  brilliant  triumphs  in  studies 
of  the  eye. 

This  knowledge  finds  its  chief  application  in  unravelling  func- 
tional disorders  of  sight,  viz.,  such  as  concern  the  errors  of  refrac- 
tion and  accommodation,  and  motility.  They  will  always  in  great 
measure  constitute  a  field  of  special  practice,  and  so  likewise  will 
the  operative  surgery  of  the  eye.  But  the  pathological  conditions, 
and  not  only  the  external  but  likewise  the  internal  diseases  of  the 
organ,  constitute  a  domain  which  the  general  physician  shares 
with  the  oculist,  and  which  he  cannot  justly  renounce.  Neither 
can  he  refuse  to  take  in  hand  the  ophthalmoscope,  because  he  can- 
not afford  to  lose  the  benefit  of  what  it  can  tell  him  either  in  dis- 
covery or  in  confirmation  of  what  he  wants  to  know. 

In  accordance  with  the  practical  intent  of  the  book,  mathematical 
formulae  have  been  omitted;  pathology  and  microscopic  anatomy 
have  been  presented  so  far  as  seemed  helpful  to  an  intelligent  ac- 
count of  morbid  processes;  the  share  which  micro-organisms  have 
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in  exciting  diseases  oE  the  eye, has  been  fully  recognized;  no  Uttle 
labor  has  been  spent  in  setting-  forth  the  relations  of  the  eye  to  the 
brain  and  nervons  system,  as  both  illustrations  and  descriptions 
testify;  the  participation  of  the  eye  in  numerous  general  diseases 
or  lesions,  of  reniofce  organs,  sucli  as  the  kidneys,  the  uterus,  the 
heart,  etc.,  and  the  rellex  inHuence  which  the  eye  can  sometimes 
exert  upon  distant  parts  have  been  set  forth. 

The  writer  has  quoted  his  own  cases  and  experiences,  and  stated 
his  own  opinions;  he  has  familiarized  himself  with  the  woi'k  of 
othei-s,  not  only  in  their  writings,  but  pretty  largely  by  pei-sonal 
acquaintance,  and  drawn  fi-eely  upon  their  labors,  as  may  be  seen 
by  the  references  in  the  text,  and  by  the  bibliography. 

Of  the  illustrations  many  are  familiar,  while  not  a  few  have 
either  not  hitherto  appeared  in  ophthalmic  text-books,  or  are  orig- 
inal. 

In  depicting  diseases  of  the  fundus  oculi,  black  and  white  have 
been  used  for  many  of  the  ordinary  lesions,  while  colored  plates 
have  been  reserved  for  special  conditions,  some  of  which  are  familiar 
and  others  unusual. 

The  liberality  of  the  publishers  in  the  number  and  quality  of 
the  illustrations  has  been  a  source  of  gi-atification  and  \yiU  be  :ii>- 
preciated. 

For  the  compilation  of  the  copious  indices  acknowledgment  is 
duo  to  the  author's  friend.  Dr.  D.  W.  Hunter.  In  them  references 
will  be  found  to  passages  where  the  connection  of  general  diseases 
with  eye  pathology  is  mentioned,  and  one  will  need  only  to  look 
under  the  head  of  such  diseases  for  the  ocular  complication. 

To  the  medical  profession,  who  have  greatlj'  honored  him  with 
tlieir  confidence,  and  to  the  classes  of  Bellcvue  Hospital  Medical 
College  whom  he  has  taught  and  who  have  rewarded  liis  ctforts  ^iy 
their  attention  and  respect,  the  author  offers  this  volume  as  an 
attempt  to  dmcharge  a  great  debt. 
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DISEASES   OF  THE   EYE. 


PART  FIRST. 


CHAPTER  I. 


GE-NEIUL  ANATOMY  OF  THE  GLOBE. 

Tke  pyebsll  is  a  spheroid,  situated  in  Ihu  orbit,  where  it  reste 
apon  a  cushion  of  fat  and  Abrous  tissue  ami  is  protected  in  front 
hy  the  t-yelids.  It  is  lubricatfd  b«?hind  by  rtuid  from  the  layer  of 
flbraiis  niembrano  with  which  it  is  in  contaot,  and  which  is  called 
the  ocutn-orbttal  fascia  or  cajjsule  of  Tenon.  In  front  it  is  moist- 
ened bythe  secretion  from  itM  covering- mpmbranp,/fte  conjunciitin, 
aud  from  the  liiclirymal  glands.  It  consists  externally  of  the  cor- 
nea and  sclerotica  or  sclera,  A  line  drawn  perpendicularly  through 
the  centre  of  the  ronifa  is  its  antero-posferlov  (fiameter  or  axit); 
a  line  perpendicular  to  this,  in  a  plane  parallel  to  the  median  piano 
of  the  body  and  through  its  centre  of  rotation,  is  Its  vertical  axis; 
another  in  a  hnri7,ontal  plane  perpendicular  tn  both  these,  and 

>JDg  tliroug-h  the  same  centre,  is  the  hvrizontal  or  trans  verse 
oxit,  A  plane  through  both  vertical  and  antero-postei-ior  dianie- 
tens  will  touch  the  surface  of  the  eye  on  its  vertical  meridian.  A 
suuilar  plane,  passin^r  thi-ough  the  transverse  and  antero-iwsterior 
axes,  will  form  at  the  surface  of  the  fflobt^'  the  horizontal  meridian, 
Tlie  plane  passing^tran-sverst-lythrongli  the  vertical  meridian  forms 
at  \X»  surface  the  ctjttnfor  of  the  gli»be,  and  the  extremities  of  the 
antero- poster] or  axJs^arethe  poles  ot  the  ej-e.  AU  planes  going 
through  the  geonietrical  centre  rui-in  priucipnl  meridians  ov  ffreat 
circles.  All  planes  not  passing  througti  this  centre  form  lesser 
circte$,or  thONe  of  latitude.  These  terms  and  all  othere  common  to 
spherical  geometry  are  made  use  of  in  the  topography  of  the  eye. 

At  birth  its  normal  length  is  17.5  mm.  and  its  full  size  is  not 
peaehiil  until  aftiT  puberty.  Tlie  measureinenis  of  I  he  eye  and  of 
it-s  piirl-s  :in>  important  and  are  presented  in  the  following  tablo 
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2  Df.'ih'AffKS  OF  THE  SYR. 

compiltHl  from  various  authors,  viz.,  Jaeger,  Mcrkel,  Reuss,  et 
chiefly  from  Mtrkel. 

AiilL-n>-po8terior  diaiiioU'r  extcrnallyj ....        21.3   mi 
Transverse,  "  "  .        .        ,        .        33.6      "' 

Vertical.  *•  -  .         .         .         .         23.4 

Sclera,  thickness  1>etUnd, I.        "^ 

Cornea,  thickness  at  apex, .9 

**  "  "  margin, 1.1 

"       radius  of  Tront.  surface, T.7 

"        diametiT  of  its  base  (Jae^r,  12  mm.)  .        .        11.6 
**        height  of  a]>cx  above  base,     ....  2.<» 

Pupil,  average  diameter, 4.         "' 

Lens,  thickness  (axis)  in  repose  *  (Reuss),     ...         3.8 

"      equatorial  diameter 8.7  to  10.3 

"      radius  of  anterior  surfaci-  (Reuss),     .  .        IO.G 

"  *'        *'  posterior       "       (HeUiis,8.2  mm.)  Aubert,   fi.         "' 

Distance  from  outer  surface  of  cornea  to  lens  (Horstmann),  3. 
(Apparent  distance  .5  inm.  less.) 

Depth  of  anterior  chauiber, S.6 

Vitreous  axis,  . 15.1 

Betinaj  thickness  at  optic  disc .4 

"  "         at  fovea  centralis,      ....  .1 

"      diameter  of  fovea  centralis,       .  .2  to     .4 

Optic  disc, diameter, l.-i 

Distjuice  from  centre  of  optic  disc  to  centre  of  fovea,  4.0 

Interoal  axis  of  eyeball  from  apex  of  cornea  to  surface  of 

fovea  (Becker), 23.8" 

Absolute  accuracy  in  all  these  details  is  not  attainnhle;  oven 
the  question  of  the  exact  length  of  the  axis  measured  to  the  fovea, 
centralis  is  not  precisely  settled.  For  further  details  see  Nagel '  and 
Becker.* 

In  a  horizontal  section,  we  llml,  going  froni  before  backward, 
the  following  parts,  viz.:  The  cornea;  the  space  called  aqueous 
chamber  and  lllled  by  aiiueous  humor,  and  which  contams  also  the 
iris,  which  divides  the  aqueous  chamber  into  the  anterior  atid 
posterior  chamhers.  and  is  itself  perforatwl  by  an  opening,  the. 
pupil;  the  crystalline  lens,  inclosed  in  a  capsule  which  by  certain 
flbrea  is  attached  at  its  edge  to  the  tips  of  the  ciliary  processes; 
behind  the  lens  the  corpus  vHrenm  or  vitre<ms  Uumnr;  in  contact 
with  the  vitreous  is  the  retina,  into  which  pas.se3  the  optic  nerve; 

*  *'  Untcraoehiingen  Obor  die  optlwhe  Constanten  .\iuetropi8cher  Augeu," 
OrA(>ri>>  Archiv.  ixlii..  -1.  p.  183- 

»  G.  u.  S  "  »«"'lbuBh."  B.I   ii..  pp.  8«Ho  ai». 
■Ibid..  BU.  v..  pp  433  to 442. 
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[external  to  the  retina  is  the  choroid,  which,  at  a  place  near  the 
corneal  «J^',  takes  the  name  of  ciliary  body,  and  is  raisod  into 
/olds  called  ciliary  procenites,  and  is  also  continuous  with  the  iris; 
rouiside  of  lilt-  choroid  and  in  front,  joined  to  the  cornea.  Is  the  sclera, 
wliich  behind  is  continuous  with  the  tdieath  of  the  optic  nervo.  The 
optic  ni>r\-e  passes  throu^li  the  sclera  aud  choroid  and  joins  the 
rvrina. 

Fignin."  1  illustrates  and  describes  the  facts  mentioned. 
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Fia.  I. 

For  practical  purposes  it  Is  important  to  understand  correctly 
le  relations  of  the  parts  composing'  the  anterior  half  of  the  eye. 
Ttie  subjoined  diagram,  Fig.  2,  presents  them,  in  most  respects, 
satisfactorit)'. 

The  edge  or  Hinbus  comeie  is  a  ring--shaped  space  about  I  to  2 
nmi.  in  hreiulth  whose  iHtnlers  are  often  very  111  dellnod;  the  epi- 
thelium here  increases  in  thickness  and  merges  into  the  con  jiincliva. 
A  point  to  tw  noted  is  that  the  extreme  limit  of  the  transparent 


reach  back  to  the  pluc*?  from  which  the  iris  springfl  ; 
lieiiri^,  a  puncture  into  the  anterior  chainlMT  nan  be  made  tlirougfi. 
■  the  anterior  edge  of  the  ach'i-a.     A  clear  perception  of  this  fact  is 
indispeosable  ui  operating^  at  this  region.     Tlie  existence  of  that 
congeries  of  vessels  called  the  canal  of  Schlemm,  uv  the  circulaf 
H  vtnous  *mfM,  is  also  to  be  noted.    It  has  important  relations  to 
"  the  physiology-  of  the  anterior  chamber.     It  is  the  outlet  b_>-  whicto 
tho  aqueous  humor  Ilnds  its  way  into  the  circulation,  and  is  sup' 
pos<Ml  by  Schwalbc  to  have  in  its  wall,  minute  clefts  for  this  purpose?  5 
but  this  is  disputed  by  Leber.    At  the  angle  are  to  bo  found  dofl" 
cate  flbres  passing  fi-om  the  cornea  across  to  the  iris.    They  arc  in. 


Rifrniflcant  in  man,  and  are  called  the  pcctiniform  ligament.  In 
lower  animals,  viz.;  in  the  ox  and  in  swine,  etc.,  they  are  moro 
|devt'lnpc<l.  and  constitute  the  canal  of  Fontano.  Uijoti  tlieoriea 
of  iutraocular  pressure,  the  parts  now  alludeU  to,  have  important 
viilue. 

iTh«  a^ineoiis  humor  is  derived  from  the  vessels  of  the  iris  and  of 
the  ciliary  processes.  Tlie  posterior  chamber  is  entiivly  shut  otT 
(rom  the  anterior  chamlter  by  contact  of  the  iris  with  the  lens,  and 
,cven  when  the  pupil  ts  well  dilated  the  contjict  continues.  The 
'anU'rIor  chamber,  whose  depth  is  from  2.6  mm.  to  S,5  mm.,  docs  not 
seem  to  be  so  deep,  because  the  n-fraction  by  the  cornea  and  aque- 
ous humor  maki'S  the  iris  seem  nearer  to  us  than  it  n'ally  is — just 
as,  in  wading  a  brook,  the  water  looks  more  shallow  than  we  may 
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Uave  found  on  trial,  to  our  ruffmt,  it  actually  proved  to  be,  Tha 
iphiDrl«r  of  tliP  iriB  nmke-u  llie  pupillary  part  of  the  membrane 
tbickiT  ihim  the  rest  of  it.  Another  point  to  be  observwl  is  that 
tde  ciliary  processes  do  not  touch  the  rim  of  the  cr^'st»lline.  Tliere 
isalu-aysa  sepanitiun  Iwtweeii  theui.  The  zonula  of  Zinn,  or  sus- 
piTOOrr  liRament  of  the  lens,  comes  from  the  posterior  surface  of  the 
oharj-  proce&s«>s,  and  is  attached  to  the  lenswyipsule  {see  Fig.  1.) 
ItspUlii  into  fine  fibres,  of  which  more  go  to  the  anterior  surface  of 
^  lens  than  to  the  posterior. 

Ptesing  to  the  deep  part  of  the  eye,  we  have  th«  retina,  begin- 
"fng  at  the  optic  ner\e  and  lining'  the  conc»\itj-  of  the  globe  to  the 
Jwst^rior  Ltlgi-  of  the  ciliary  body.    Because  this  edge  is  irregular 
"'^  called  the  oixi  aerrata,    The  retina  is  trausparent  and  neur 
^  optic  nerve  is  thicker  than  at  any  other  part.    At  a  point  4 
'Sm.  from  the  centre  of  the  nerve,  on  its  temporal  side,  and  about 
linm.  below  it,isa  depression  called  the/ovea  centralis.     Around 
ft  tbe  retina  has  a  faint  yellowish  or  tawny  color  over  an  ilUIeflned 
^Iliptieal  space,  and  this  region  is  called  the  mofttla  Jutea,  or  yel- 
low spot.     It-s  greatest  diameter,  which  is  hurizontat.  is  about  0.8 
iJim.    The  thickness  of  the  retina  near  the  nei'\'c  is  0.3  mm.    The 

I    fovea  centralis  is  0.^  mm.  in  diameter.    Outside  of  tbe  retina  is 
tlip  chomid,  which  is  perforated  by  the  optic  nerve,  and  consists 
chiefly  of  blood-vessels  and  pigment  and  connective  tissue.    The 
pigment  is  of  a  dark  brown  color, 
and  varies  in  amount  in  dilTerent 
'      persons.    We  And  a  layer  of  hes- 
^agonal  epithelium,  Ulletl  with  pig- 
nent -granules  and   each  contain- 
ig  a  nucleus;  this  was  formerly 
led    to  the  choroid,  but  Is 
low  regarded  as  the  most  exto- 
ior  luyer  of  the  retina.    In  the 
r<horoidal    stroma    are    irregular 
cells  with  sti^llate   processes  and 

P nuclei    filled  with   pigment-gran- 
lili'S.    Thure  is  also  free  pigment 
scattered  among  tbe  vessels.    The 
loroidal  vessels  will  be  mentioned  hereafter.    At  the  point  where 
retina  terminates,  or  no  longer  possesses  nerve-rlements.  we 
lavc  the  beginning  of  that  part  of  the  choroid  called  the  citiarp 
'tody  (Fig.  .l).     It  is  divided  into  the  para  tton  plicaf.a  behind,  and 
the  pars  plicaia  in  front.    The  plifw  or  folds  are  some  seventy  in 
lumber,  and  of  une(]ual  length.     They  consist  of  a  congiTies  of 
i'»(s«ls,  which  in  front  lift  thrmselves  up  into  pi-ojccting  masses, 
id  an;  calliKl  the  ciliary  processes.     The  great  abundance  of 
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blood-vossoU  agg-ivgated  together  in  the  choroid  and  the  ciliai 
processes  is  pequircd  to  secrete  the  pigroent  and  to  furnish  nutritivcr 
material  for  the  vitreous  body  and  lens,  which  havo  no  blood-vei 

Oulsidii  of  the  ciliary  body,  inserted  between  it  and  the  sclei 
18  a  mass  of  muscular  fibres,  known  as  the  ciliary  muscle  (see  Fig^ 
2).    Its  most  exterior  fibres  run  in  the  meridians  of  the  eye;  thos« 
which  he  next,  run  in  oblique  directions  wliicli  slant  Tnoro  and  more 
as  we  go  deeper,  until  we  come  t<j  the  innermost  set,  which  take  a, 
circular  direction.  The  whole  mass,  in  meridional  section,  has  a  ti 
anjfular  form,  whose  apex  and  point  of  attachment  is  near  the  cam 
of  Schlenim. 

Tlic  place  of  attachment  is  calle<1  by  Gcrlach  the  ligamentum 
annulare.    Ilie  anatomy  of  this  region  of  the  eye  was  lon^  misun- 
derstood, and  there  is  likely  to  be  confusion  from  the  variety  of 
terms  which  have  been  employed  at  dilfereut  periods.    The  inser- 
tion of  the  ciliary  muscle  is  upon  the  choi-oid,  and  its  efTect  is  to 
relax  the  fibres  which  pass  from  thn  tips  of  the  ciliary  procesiwfs  to 
the  margin  of  the  lens,  anil  which  fibres  are  known  as  the  zonula  of 
Zinn,  or,  suspensory  ligiiment  of  the  lens.    This  namo  is  also  ex^^ 
tended  to  a  transparent  membrane  which  lies  between  the  ciliary?^ 
body  and  the  vitreous.    Tlie  purpose  and  utfect  of  tlie  ciliai-y  muscle 
is  to  pennit  the  crystalline  lens  to  become  more  convex.    The  spaco^ 
between  the  ciliary  processes  and  the  margin  of  the  lens  has  im-f 
portanee  in  reference  to  the  escape  of  fluid  from  the  vitreous  to  the 
canal  of  Schlnnim  and  the  exterior  circulation  of  the  eye.    The  iria. 
has  pi^ncnt,  hlood-vcssftls,  epithelium,  and  also  muscular  fibret 
which  tv^nilate  the  size  of  tlie  pupil;  ii'is,  ciliary  body,  ajid  choixiidj 
are  toijether  known  as  the  uvea. 
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VES.SELS    OF    THE    OLOBE    AND    THEIR    RELATIO^JS   TO   THB 
DUONOaiS  OP  DISEASES  OF  THE  EVE. 
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As  preliminary  to  an  understanding  of  how  to  diagnosticate  its 
inflaiuuiations,  it  lies  next,  ni  order  to  speak  of  the  mode  in  which 
the  eye  and  its  appen<lagi'S  are  supplied  with  iilood.    Our  present 
knowledge  IS  largely  denvt^d  from  the  skilful  injections  of  Professor^ 
Leber,  whose  diagram  is  introduced  below  (Fig.  4).  H 

The  vessels  of  the  palpcbml  conjunctiva,  and  of  the  portion 
which  passes  from  the  lids  to  the  globe,  are  derived  from  the  vessels 
of  the  lids,  vix.,  the  median  anil  lateral  palpebral  arteries  and  their 
accom|>anying  veins.  As  we  approach  the  cornea,  the  vessels  o 
the  conjtmctiva  unite  wttli  tlmse  from  another  souree,  viz.,  the  ter- 
minal branches  of  the  anterior  ciliary  arteries.  At  the  optic  nen'»' 
entrance  a  circlet  of  vessels  anastomoses  with  the  choroid. 
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lliere  are  tour  Bystuins  of  vessels,  which  may  be  disting-uislii'd 
htui  mch  other:  1st,  the  art«na  ceiitralb  retinie,  which  enters 
Om*  eye  through  the  optic  iier\'e,  la  destinetl  exclusively  for  the 
reUiift  ftnd  optic  nen'e,  and  forms  fi'w  an:»stomoses  with  other 
n!5ada.and  tht*S4*  ctiiofly  at  thi-  fd^t  of  tht*  optic  disc  (rami  cotn- 
mDiicantcs).  This  system  Ls  n-'oiarkably  separate,  and  by  Cohn  is 
dusnl us  "a  terminal  system:"  '2d,  tlu*  iKisteriur,  or  short  citiary 
Uloiee,  which  perforate  tbo  posterior  part  of  the  sclera  and  sup- 
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ply  the  rhomid^  and,  with  the  long-  ciliary  arteries,  are  the  chief 
source  of  the  elabonit«  vascular  system  of  the  chorolit.  of  the  cili- 
ary body,  and  of  the  iris;  Sd,  the  anterior  ciliary  arteries  are  de- 
rived from  vessels  which  come  fi-om  the  recti  nuiacles  and  perforate 
the  sclera  aiwut  four  to  six  iTiilHniern's  iM'hind  tlie  cornea.  Tliey 
are  visible  to  the  naked  eye,  arv  more  or  less  eonspicuouB,  and  sup- 
ly  the  ciliary  body,  the  iris,  and  the  anterior  i>art  of  the  sclera, 
and  furnish  the  plasma  which  nourishes  the  cornea.    These  vessels 


8 


D7»ff/I.Sfi»  OF  2HB  BTB. 


join  with  the  branches  of  the  posterior  ciliLiry  nrtertes,  and  at  til 
border  of  the  cornea  send  off  loops,  which  constitute  the  peculii 
vascularity  of  this  region.  These  vessels  here  anastomose  witll 
4th,  the  vessels  which  have  come  from  the  ocular  conjunctiva,  li 
thus  happens  that  for  a  zone  about  tliu  cornea  thera  is  a  system  o| 
vessels  which  have  communication  with  the  face  and  with  the  deej 
and  the  superficial  tissues  uf  the  eye.  Tlie  vessels  proper  to  thel 
conjunctiva  arc  of  darker  hue  tlian  those  more  deep,  and  they  can 
bo  moved  about  as  the  membrane  is  slipped  over  the  sclera  by 
traction  of  the  lids.  This  statement  of  the  anatomy  of  the  vessels 
shows  how  untrustworthy  ia  any  attempt  to  make  a  diagnosis  of 
the  locality  of  an  Inflammatorj*  process  by  fixing  attention  chiefly 
..on  the  kind  of  hypcncmia.  The  vascular  phenomena  arc  important 
nuxitiar^' evidence,  but  do  not  take  the  first  rank  ia  deciding:  a 
'diagnosis. 

For  the  purpose  of  diagnosis  we  must  look  at  the  condition  of  the 
several  tissues,  their  structure  and  their  function:  'Ist,  alteration  of 
tissue,  and  3d,  perver.sion,  disturbance  or  loss  of  futiction,  aix*  the 
trustworthy  signs.  Let  us  takeup  tlic external  partsin  succession, 
with  a  Wew  to  emphasize  this  point.  The  conjunctiva  is  a  thin  mem- 
bnine  covered  with  epithelium,  whose  purpose  is  to  supply  lubricat- 
ing fluid  for  lids  and  globe  to  move  uixui  each  other  without  friction. 
The  function  is  the  same  which  the  pleura  performs  between  the 
lung  and  the  walls  of  the  thorax.  If  the  membrane  be  inflamed,  it 
becomes  less  tiunsparenl, also  thickened, because  of  iuQItration.aud 
may  be  elevated  above  the  subjacent  parts.  The  moderate  quan- 
tity of  clear  fluid  which  it  furnishes  when  in  health  is  notably  in- 
creased and  changed  in  quality  by  disease;  in  other  words,  abnormal 
secretion  apiR'ai-s,  which  makes  the  lashes  adhere  to  each  other  In 
bundte-s,  or  may  flow  in  quantity  from  the  eye.  The  typical  fea- 
tures of  conjunctivitis,  then,  are  cedema  in  or  beneath  the  mem- 
brane, and  unnatural  secretions. 

For  the  cornea  iUe  essential  quality  is  that  it  be  transparent 
and  maintain  a  polished  surface  and  correct  curve.  ^Vhen  inflamed, 
we  And  that  opacity,  of  cverj-  possible  desTee,  appears  in  the  struc- 
ture, and  its  surface  may  become  ei*oded  or  ulcerated.  Other  mor- 
bid conditioiLs,  such  as  vascularity  of  its  structure,  inflltrations  of 
pus,  and  many  other  changes,  can  occur,  but  all  are  included  under 
the  head  of  departuivs  from  transparency  or  from  eorii'ctiiess  of 
form. 

A  patient  having  inflammation  of  the  cornea  will  have  a  free 
discharge  of  tears,  but  this  fluid  will  not  liave  the  glutinous,  mu- 
coidal,  or  punilent  quality  which  belongs  to  the  secretion  from  an 
inflamed  conjunctiva.  Tin'  two  kinds  of  inflammation  are  often 
combinetl,  in  which  case  we  are  to  look  for  the  characteristics  of  each. 
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Tlie  iris  is  an  opaque  dinphrapii  with  a  central  hole,  vbose 
purptKe  is  to  cxclurlo  all  li^rht  oxa'pt  wh.it  piuisi^s  through  ihc 
.aud  to  iv^ulale  its  f|Uuntity  by  renderiii^Lr  the  pupil  lar^^r 
Soulier,  accortlin^   to  circuiuKtanct*-&.     Tu   do  this  the   vns  is 
lutded  witi)  pi;^itfDt,  and  has  muscular  flhrps.    The  pigment  ^ves 
I  Its  stirfacti  an  extrviiiely   divei-silii^d    luok,  and   the  muscular 
island  out  in  distinct  curres  and  lines.    The  surfacv  has  ypi- 
iWimn,and  thrrufore  is  polished,  and  there  are  numerous  Wood- 
'■(ssrla.    Thi'  first  t-fTect  of  inflammation  is  to  restrain  the  action 
of  llip  muscular  fibres,  to  cause  awelliiif,"  of  the  lueinbrauu  both  by 
■lIslvDtton  or  its  vessels  and  by  innitmtion  of  its  tissue.    The  result 
Jssrt-n  in  alt^i-ation  of  color  of  the  iris  and  in  inactivity  of  the  pupil. 
Tiiichaniire  of  color  is  in  part  due  tv  the  etlusiuris  which  ai"e  poured 
iniAthe  aqueous  humor,  and  from  this  the  iris  acquires  a  dull  and 
"^led  appeai*ance,  as  if  it  had  been  smeared.    The  piipH  becomes 
imctive  and  it  also  becomes  small,  because  the  swelling  crowds 
tile  Iris  into  the  spac«  which  is  left  free;  and  this  reduced  size  and 
fliity  it>  made  permanent  by  the  formation  of  adhesions  between 
the  pupillary  border  and  the  lens.    Tlie  color  of  the  ii-is  and  the  be- 
havior of  the  pupil  are  the  conditions  which  siernalize  iritis. 

Now,  for  all  these  kinds  of  inflammation  there  aro  certain  tj'pes 

of  hypempmia  which  are  in  a  measure  distinctive;  but,  to  ref-ard 

hypi'nemia  as  indicative  of  indammation.  is  to  cause  confusion  and 

mistake.    Tlievi-ssels  of  the  iris  are  tnken  from  the  anterior  ciliary 

as  well  ofi  from  the  posterior  and  long  ciliary  arteries,  and  when  it 

^ys  inflametl  one  see.s  tur^'cscence  of  the  region  of  the  sclera  forming' 

^B  z«iue  around  the  cornea  about  fuui-  tu  six  mUUmelivs  wide.    But 

Hh'rtain  cases  of  keratitis  exhibit  the  same  kind  of  injection,  and  in 

^^addition  to  thf  liirjftd  vessels  of  the  sricra  then.'  is  engor^Miient  of 

the  conjunctiva  l>oth  in  iritis  and  keratitis.  Therefore  we  must  leave 

vessels  out  of  vivrv  and  scrutinize  the  tissues  thenisclvos,  and 

ir  function,  in  order  to  leani  where  an  inflammation  may  he 

kted. 

It  remains  to  say  a  word  about  sclcritis.    In  this  case  we  have 
timost  nothing'  to  g^ide  us  except  close  ol>s<>rvation  of  the  charac- 
fraod  locality  of  the  redness.    One  must  flrst  exclude  all  the  si^ns 
tinpUcation  of  the  conjunctiva,  cornea,  or  iris,  nod  these  being 
•I  asi<le,  a  deep-seated  and  usually  circumscribed  hypercemia  may 
rarrant  the  diaicrnosis  of  sclerilis.    In  addition  it  will  someiimf** 
Iftrur  that  thiekeninff  and  inliltratlon  of  episcli'njl  tissue  will  he 
?nt.    Scleritis  is  of  much  less  fi*«H|iient  occurrence  than   the 
other  muhidies  cited  and  therefore  embarnissment  will  not  often 

rrise, 
Tlie  non-vasrular  structures  of  the  globe  lorxw  so  much  of  its 
bulk,  that  some  statementK  respecting' theii*  nutrition  and  the  lymph 
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drculation  vhX\  be  proper;  Scbot-ler'  and  Knies>  have  elaborate^ 
(U'litlicd  these  qiit'stiniis. 

The  fluid  to  supply  the  nqiieotis,  t«  nouriKh  the  k-ns  and  tfl  nour^ 

ishthcanl^rrior  part  of  thevttivous.conit.-s  ri-uiutlieciliain-prorcssca 

and  posterior  surface  of  the  his  (at  Sclioeler's  "sccretorj*  air^le"), 

white  the  deep  pai-t  of  the  vitreous  may  have  uourishinent  Itom  the 

choixiid  thi-oug-h  the  retina.    The  current  for  the  lens  goes  through 

l-lie  canal  of  Petit  and  does  not  soeni  to  come  from  1,lii?  vitreous  (on 

this  point  Knies  and  Schoeler  are  at  variance).    The  cornea  may  be 

nourishes)  fi-om  the  aqueous  as  well  as  from  its  adjacent  ves-sebt  at 

the  liinbus.     It,  like  the  sclera,  haa  titt  tnie  lymphatic  vessels,  but 

numeniiis  ohannels  in  its  substanee,  thix>ug'h  which  fluid  passes.    It 

admits  fluid  lioth  from  in  front  and  from  behind,  but  the  epithelium 

and  endothelium  gii'atly  hinder  the  transit  of  fluid,  as  is  proven 

when  these  layersare  removL-d  eithermeclianically  or  l>y  ulceration. 

From  the  corneal  substance  the  fluid  passes  into  the  veins,  and  also 

Into  the  canal  of  ScUemm;  and  the  intraocular  lymph  current  is 

largely  fi-om  behind  fonvaiil  to  this  point;  wliile  from  the  Wtreous 

it  also  jEToes  out  along  the  perivascular  l.^nnph  spaces  of  the  vtaue 

vorticosji.      Here   it  comes  into  the  supra-ehoroidea  and  l>esJdes 

entering  the  geiienil  circulation  it  also  makes  its  way  into  the 

Inter-vaginal  lymph  space  of  the  optic  sbeath. 

Stilling  stat{!>s  that  fluid  pas.>>es  fi'oiu  the  deep  part  uf  the  vitre- 
ous thi-ough  the  ojitic  uei-\e  along  the  siNice  outside  the  elteto  h.ia- 
loid  artery. 

The  degree  of  fulness  of  the  glolie,  or  what  is  called  intratycular 
tenai'ot},  h.is  important  physiological  and  pathological  beurings. 
Much  study  lias  been  given  to  it.  To  a  ivnuirkable  degnv  the  in- 
traocular circulation  is  not  alTeeied  by  the  slate  of  the  general  cir- 
culation, yet  a  slight  relationship  exists  (Scliulten ').  The  tone  of 
the  vessels  and  consequently  the  tension  of  the  globe,  are  largely 
cont]-oUed  by  the  nervfs.  For  example,  stimulation  of  the  syuipa- 
thetic  in  the  neck  contracts  the  ocular  blood-vessels,  and  the  effect 
may  be  suttlcient  to  cause  dilatation  of  the  pupil.  Bnth  arteries  and 
veins  become  smaller  and  the  intraocular  tension  falls.  The  s:une 
n'snit  ensues  from  irrilAlion  of  the  spinal  cord  above  the  third  or 
fourth  vertelme.  but  not  below  this  point. 

Irritation  of  sensitive  nerves, as  when  creosote  is  applitKl  to  the 
cornea,  causes  conti'action  of  the  pupil  and  increase  of  tension.  A 
similar  Incivase  occ\irs  after  irritation  of  the  .sciatic  ner^-e. 

If,  im  the  other  hand,  the  lone  of  the  vessels  jg  diminishecl,  that 
U,  If  they  are  paraly?^.  the  vessels  dilate  and  pn-s-sure  increas(?s. 

'  JAhn>)ilM>rlHit.  RtHii.  |NS^.  pp.  m  U>  9'i. 

'  Ari-hive*  nf  Opiitli.  mid  iKol  .  vol.  vii ,  p.  W",  

•Onwfw^  Arehiv.  Uc|.  x%ix.,  Abth.  111.  p   I. 
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Prolongred  pressure  on  the  g-lobe  will  have  thiB  result,  as  Donders 
obseired,  and  if  this  be  done  by  injecting  fluid  into  the  globe  and 
subsequently  allowing  the  pressure  to  fall,  it  does  not  return  to  the 
normal  because  the  vessels  have  been  paralyzed  and  remain  dilated. 
Schoeler  says  that  cutting  the  sympathetic  increases  the  secretion 
of  aqueous  humor  and  diminishes  its  excretion.  He  also  says  that 
the  fifth  nerve  contains  fibres  which  influence  secretion  within  the 
eye,  and  both  increase,  hasten,  and  modify  it  more  when  it  is  cut 
within  the  cranium,  than  after  division  of  the  sympathetic.  He 
also  asserts  that  he  found  these  fibres  to  lie  on  the  medial  fourth  of 
the  width  of  the  nerve;  he  cut  the  nerve  three-quarters  across 
behind  the  ganglion  of  Qasser  and  because  the  innermost  fourth 
remained,  no  changes  occurred  in  the  secretions  of  the  eye.  When 
these  last  fibres  were  cut  the  changes  took  place. 

Paracentesis  of  the  anterior  chamber  is  followed  by  paresis  and 
enlargement  of  the  vessels,  and  the  aqueous  humor  becomes  fibrin- 
ous. This  proceeding,  therefore,  has  ultimate  effects  which  may  be 
directly  contrary  to  what  is  desired ;  and  a  similar  remark  applies 
to  strong  pressure  upon  the  eye  by  a  bandage. 

In  experimental  research  tubes  inserted  into  the  eye  are  used, 
manometers,  and  the  ordinary  intraocular  pressure  is  equal  to 
twenty -five  millimetres  of  mercury.  For  clinical  purposes  tonome- 
ters have  been  invented,  but  they  have  not  been  found  of  practical 
value,  and  we  must  rely  on  pressure  by  the  tips  of  the  fingers  and 
we  designate  the  resuHs  by  symbols,  suggested  by  Mr.  Bowman, 
viz., normal  tension  T„,subnormal  or  reduced  tension,  T-i  ?  T-i  T-» 
T„3;  supninormal  or  increased  tension,  T+i  ?  T+i  T+j  T+g.  Only  by 
pi'actice  can  one  learn  to  designate  small  differences  with  any  as- 
sunmce  of  correctness.  Tlie  tip  of  the  forefinger  is  gently  laid  on 
the  ball  until  the  full  degree  of  resistance  is  felt.  If  one  finger  do 
not  convey  an  adequate  impression,  apply  the  index  of  each  hand 
gently  and  flnnly  on  the  eye. 

Tlie  pressure  must  be  light  and  made  only  with  the  digital  mus- 
cles.    This  point  will  be  again  referred  to. 


JHAPTEK    IT. 

gexeral  physioloov  of  the  eye. 

Befraction. 

Havixg  tbese  p!i]ei-dl  Tacts  of  the  anatomy  of  the  eye,  we  are 
propariHl  to  undi-rstand  its  function,  while  the  details  of  structure 
of  the  separate  iKii-ts  will  lie  postponed  to  the  several  chapters  in^ 
which  their  diseases  will  be  considered. 

Like  the  photographej-'sctimera,  tlie  ej'e  consists  of  an  arranj 
meni  of  lenses  to  tlii-ow  a,  hiniinoiis  picture  upon  a  sensitive  surfac 
The  former  wo  have  in  tlie  cornea  witli  the  aqueous  humor,  in  tlie 
crystalline  lens  and  the  vitreous.  Essentially  we  take  jjito  account 
the  cornea  and  the  lens — as  the  i-efractive  or  dioptric  apparatus. 
The  sensitive  structure  is  the  retina. 

The  properties  of  a  lens  are  detennined  by  (I)  the  transparency 
and  homoi^eneitj*  of  its  structure,  (2)  by  its  refractive  power,  (3) 
"by  its  form;  and  (4)  its  etfect  is  varied  according  to  its  distance 
from  the  surface  on  which  the  picture  is  formed.. 

Absolute  tninsparency  is  never  met  with  in  nature,  and  l»oth 
the  rornea  and  lens  hecome  visible  by  the  light  which  cannot  pass 
through  but  is  rtrflected  from  their  substance.  Neither  are  these 
structures  perfectly  homogeneous  and  especially  is  this  true  of  the 
lens.  Rt'fraetlve  power  or  ind^x  sicnifies  the  ratio  by  which  light 
falling  on  a  niedinm,  is  divert*'^!  from  its  previous  course  through 
air — and  it  is  assumcil  that  the  dii-eclion  is  not  perpendicular,  and 
thai  the  surface  of  the  medium  is  plane,  and  not  curved.  If  air  l>e 
called  \j  the  refractive  index  of  the  cornea  is  the  same  as  of  water, 
viz.,  1.336,  while  the  index  of  the  ci-j-stalline  is  1.43".  All  lenses 
have  curved  surfaces,  and  the  form  of  the  cornea  and  lens  have 
been  carefully  studied.  See  table  Ih'Iow.  The  greater  the  number 
of  surfaces  in  a  refractive  system,  the  more  complex  the  problem. 
As  light  goes  from  one  metUuni  to  another  of  dllTerent  refractive 
index  it  is  deviated,  and  every  Kurfaee  must  )>e  taken  into  account. 
Moreover,  the  separation  of  the  surfaces  from  each  other  has  its  in- 
fluence. In  entering  the  eye  the  IlrsL  deviation  is  at  the  surface  of 
the  cornea,  but  passing  thnnigii  i1«  ])nstenor  surface  no  it-fraction 
occurs,  IxM-'ause  this  is  parallel  to  the  front  surface  and  lies  in  contact 
with  the  aqueous,  wliose  index  is  the  same  with  tlie  cornea,  but  at 
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the  crj^Uiline  a  second  refraction  occurs  at  its  front,  and  another 
at  tlK  back  surface,  making-  three  deviations. 

The  amplwit  optical  instniiiient  is  an  eye  from  which  the  lens 
I  keen  iwDoveti.     Here  there  is  but  ont'  refractive  surface, 
"We  have  to  do  only  with  its  index  and  itB  curve.    But  we  must 
also  lake  Into  account  thecoui-seof  theli/rUtaM  it  fulls  upon  the  cor- 
nea. If  rays  proct-ed  from  a  luminous  point  situated  at  a  great  dis- 
taJice  or  even  not  farther  than  twenty  feet  or  than  five  metres,  Ihey 
ma  r  be  considered  to  be  parallel,  because  the  decree  of  divergrt^nce 
po6SlbJe  vritli  the  avera^  diameter  of  the  pupil  tnay  be  discarded. 
Panllel  rays  will  be  refracted  by  the  cornea  so  as  to  unite  at  a  focus 
sajraiiL  behind  it,  if  they  fall  upon  its  convex  surface.     If,  however* 
panillei  rays  are  supposed  to  pasH  in  the  opposite  direction  aud  Call 
upon  Ibe  concave  surface.they  will  unite  at  a  point  or  focus  36  mui. 
in  front  of  It-    The  first  is  called  the  posterior  principal  focus,  the 
jieeond  is  called  the  anterior  principal  focus  of  the  cornea     The 
dilTetvnce  between  these  flfjures  is  exactly  the  length  of  the  radius 
^of  curve  of  the  cornea,  vir...  7.8  mm. 

B       In  the  crystalline  surrounded  by  air,  wc  have  a  bi-c«nvex  lens 

^■whdse   index   is   1.437,  and   whose   front  surface   is  curved   on  a 

Vl^ius  of  about  10  mm.  and  the  buck  sui-face  on  a  radius  of  6  mm. 

The  principal  focus  Is  at  about  ."iU  mm.,  and  this  is  the  same  both 

ifor  the  anterior  and  post<?rior  principal  foci,  neglectlnj::  the  thick- 
pi4;s  of  the  h-ns.  Both  for  the  cornea  and  for  the  crystalline  s<^pa- 
mtely,  it  is  easy  to  determine  by  simple  construction  or  by  simple 
Tonnulfv  the  place  and  size  of  the  ima^it  when  the  distance  and  size 
of  the  object  is  known.  The  curves  are  assumed  to  be  spherical 
and  the  anji:les  so  small  that  they  may  be  measured  by  the  arc  as 
well  aa  by  the  sine  without  appreciable  error.  The  optical  centre 
for  the  cornea  is  the  centre  of  curve,  and  this  may  be  called  its 
nodal  point.  The  optical  centre  for  the  crj'stalline,  if  both  its  sur- 
faces had  the  same  curve,  would  be  midway  between  the  extremitiea 
of  its  iwo  r.idii,  that  is  at  it.s  centre,  but  with  unequal  nulii  it  is 
a  little  nearer  the  side  havinfr  the  shorter  radius. 

If  now  we  combine  the  cornea  and  crystalline  at  the  distance  at 
which   they  are  normally  separated,  we  have  an  optical  problem 
much  more  difilcult  when  we  attempt  to  fix  the  place  and  size  of 
^  the  ixnagv.     G^auss  furnished  its  solution  in  a  general  way  aud  ab- 
Hktructly,  while  Listing^  made  special  application  of  the  theory  to 
■  the  eye.     He  also  siniplifted  the  calculations,  and  ma<le  them  ap- 
Hplicable  to  w*hat  he  calli.i]  the  reduced  eye,  in  which  a  single  refrac- 
^■tiT«  surface  of  a  particular  curve  is  substituted  for  the  actual  con- 
sul ructitm.     For  an  explanation  of  the  caitlinal  |M>ints  of  a  coniiwund 
optical  system,  reference  must  be  made  to  other  worlts,  especially 
Landolt,"The  Refraction  and  Accommodation  of  the  E^'e,"  trans- 
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Jated  by  Culver,  Ediiiburg-h,  1886.     Wp  may  only  .-nunierat*  them 
as  consisting  ot  three  pairs,  viz.,  the  ant^'rior  juul  p<>st(*nor  priiiti- 
pal  foci,  the  antt^riur  aud  post*?rior  principal  points,  and  the  unteriM' 
and  posterior  nodal  points.    The  flret  two  are  wideJy  separated, 
the  one  beinfi:  in  front  of  the  cornea  and  the  other  at  the  fovea  cen- 
tralis rt^ina;  the  second  pair  are  close  together  and  situated  be- 
lwe<m  the  cornea  and  lens;  the  tliird  pair  are  also  close  togrether 
and  He  just  behind  the  lens.    Tlie  nodal  points  are  usually  spoken 
of  as  a  single  point,  the  posterior  one  being^  chosen.    It  is  the  opti- 
cal centre  whei-e  rays  cross,  and  its  position  determines  the  size  of 
retinal  images  and  the  refractive  quality  of  the  eye.    Tlie  subjoined 
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diagram  from  Landolt  tndieut4>!i  the  position  of  all  these  points 
upon  a  schematic  eye  tlinn'  times  nmg-nifled. 
Tlie  measurements  are  thus  tabulated: 

Distance  from  the  afx'x  of  the  cornea  A  of  the  an- 
terior or  Hrst  principal  focus =  13.T4&  mm. 

First  principjil  point, =  1.753     " 

Second  principal  point, =  2.1H>    " 

Tlie  llrst  nodal  point, =  tijios    " 

Tlie  sycond  ntidal  point =:  T.S25    " 

The  posterior  or  si.H:ond  principal  focuM,      .        .        .  =  22.823     " 
Bepai-ation  between  the  principal  points  which  is  the 

same  as  hetwet-n  the  nodal  points,    .        .        .  =  0.35fi9  " 
The  second  nodal  point  is  almost  upon  the  posteiior 

surface  of  the  lens,  being^  behind  it,  .        .        .  =  0.12;U  " 
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Tlic  length  nf  the  optical  axis  is  tuken  as  32,8  mm.,  which  does 
not  precisely  agree  with  calculations  made  m  a  dilTerunt  way,  which 
carry  it  up  to  S3.S  or  34  mm.  This  small  discrepancy  illustnites 
tlie  elabonit*  accuracy  which  has  been  bestoweti  on  ihe  pt*ob1otii8 
of  physiiologicai  optics,  and  upon  the  basis  thus  laid  has  been  erected 
the  superstructure  which  has 
made  our  clinical  and  practi- 
kl  metliods  so  precise  and 
lective. 

Other  facts  remain  to  be 
.stated.  Tlie  curve  of  the  cor- 
lea  lias  been  assumed  to  he 
'that  of  a  sphere,  which  is  not 
correct.  It  has  been  called  an 
ellipsoid,  which  is  approxi- 
mately correct,  while  in  fact 
the  curve  is  very  difficult  of 
exact  determination.  (See 
Burnett.')  But  inasmuch  as 
only  the  middle  part  is  em- 
ployed in  dirwrt  vision  and 
this  IS  further  reduced  by  the 
lessening  of  the  pupfl  in   ao 

^■pommodation,  we  an^  still  per- 

^biittod   in   most  cases  to  as- 

^■nime  tbecurvetobesphericaL 
'ftlore  will  be  said  on  this  point 

^hereafter, 

^b      Another  feature  of  the  cor- 

^mea  is  that  its  optical  apex 

Vdoee  notalwajs,and  in  reality 
8«ldam,  exactly  coincides  with 
its  toposraphical  centre. 
Tins  point  has  practical  value  i-r^iartur ronu:  /rM".t<Hti(Hi«]pntiitJi:  K-K",apiJi 
and  mav  be  illustrated  by  a  Iwar-rrunM:  j?/..  major  uta of  uie(wnw«i«iiip. 
amgram  mouuieu  irom  i<an-  iii>a  of  TiaiuD;  no.  iiae  or  nxnUoo;  oxk,  ^atj^ 
dolt,  which  is  exagt-'^nited  fur  *"*"•  o*^. ««!.«-««. 
the  sake  of  clearer  explanation.  In  it  are  laid  out  various  lines  which 
are  to  be  distin^ishod.  (1st)  A  A',  which  is  the  axis  of  the  globe, 
passing-  throuj^h  C  the  centre  of  the  cornea  and  throuisrh  K  the  nodal 
point  and  M  the  centre  of  motion.  The  last-named  is  situated 
ib4jut  13.7  mm.  behind  the  summit  of  the  cornea  and  0  mm.  in  front 
if  the  retina.  The  corneal  axis  is  EL  and  its  extremity  is  to  the 
>utside  of  C  the  appai-ent  centre  of  the  cornea  (the  diagram  rep- 
'  Afx:liiv«B  of  UphtluiliuoJoBy  (Kimp|>). 
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resents  the  right  eye);  (2d)  another  line  drawn  from  0,  the  ohjp 
looked  at,  through  the  nodal  point  to  the  fovea  centralis  is  the  i'i«-1 
val  line.    Where  this  intersects  at  X  the  axis  of  the  cornea  is 
found  the  angle  alpha  which  represent*  the  displacement  of  the 
cornea  from  tlie  visual  line.     Usually  this  is  outward  and  thenift 
called  plus;  sometimes  it  is  inward  and  is  then  called  minus,  or  it 
may  not  exist.    In  extreme  cases  it  amounts  to  1*^"  on  the  horizon-! 
tal  plane,  u.sually  not  more  than  5°,  and  it  may  also  deviate  slightly  j 
in  a  vertical  sense. 

In  the  erystalline  we  meet  with  another  special  feature,  that  it 
density  and  jvfractivo  index  Increase  from  the  surface  to  the 
ti%     Its  qualities  are  materially  modified  by  its  arrangement  in 
layers,  and  its  refractive  power  is  thereby  increased.    Neither  iE 
the  lens  alike  in  all  its  seetrora,  and  for  this  reason  the  imnge  of 
luminous  point  like  a  star,  is  never  a  mathematical  pouit,  hut  ha^ 
irregular  radii,  and  each  individual  sees  the  stars  with  difTert*nt> 
radii. 

Such  are  some  of  the  irreguhirities  of  the  optical  stnictiire  of 
the  eye.    It  becomes  the  eciulvalent  of  a  lens  whose  fo<'al  length  i^ 
Ib.i  mm.  or  {  of  an  inch.    This  is  most  simply  expressed  by  it 
diagrammatic  eye  of  Bonders  in  which  tlie  cornea  has  a  radius  of 
mm.;  the  optic  axis  is  ~0  mm.;  the  nodal  point  is  &  mm.  from  tli( 
cornea  and  15  mm.  from  the  retina;  while  the  anterior  principal 
focus  is  15  mm.  in  front  of  the  cornea. 

By  this  model  it  Is  easy  to  itickon  the  size  of  iinagi«  on  the 
ri>ttna,  and  the  results  are  npproxutvui^ly  true.  It  is  only  necessary 
to  divide  the  distance  of  the  object  in  millimetres  by  15  to  show 
how  much  sjnaller  is  the  retinal  image  ttuin  the  object.'  A  metre 
placed  at  15  metres  distance  (15,000  mm.)  gives  a  retinal  imaj 
1,000  times  smaller  and  then-fore  1  inm.  In  size.  An  object  10  mi 
high  at  :iOO  mm.,  about  12  inches  from  the  eye,  gives  an  image  on« 
twentieth  of  its  size,  viz.,  4  mm. 

In  the  example  last  cited  we  have  introduced  another  elemenf 
in  the  problem  of  refraction;  we  have  brought  the  object  near  the 
eye.  When  this  is  done,  the  image  no  longt-r  fulls  at  the  same  dls- 
tiincc  fi-om  the  cornea,  but  retires  to  a  point  farther  behind,  In  ac- 
cordance with  the  law  of  conjugate  or  reciprocal  relation  between 
object  and  imago  in  all  lenses.  The  nearer  the  object  the  more  di- 
vergent become  the  rays,  and  the  dej^ee  of  divergence  increases 
very  rapidly  as  the  object  approaches, because  measured  by  angular 
increase.  The  retina  cannot  retire  and  if  no  modiflcatlon  is  made, 
either  by  Incivasing  the  convexity  of  the  cry.slalIliio  or  by  advanc- 
ing its  position  farther  from  the  retina,  there  can  bo  no  sharp  and 
clear  picture,  because  point  will  not  be  represented  by  point  on  th« 
'  Sve  Duudura'  "Accouuuodutioii  luid  Kufractloo  of  the  Kye,"  p.  178. 


GBNBHAL  PUYSJtHoaY  OF  THE  EYE. 


17 


ftina,  but  the  i*a,\-s  bein^  interseetwl  bi-fore  coming  to  a  point  will 

form  cirtles.    These  aiv  calluU  circU-s  of  dtsiH'i"sioii,  and  tin*  «ttix"t  \& 

'  to  make  a  blurivd  or  friugvtl  imap:?,  oft«u  exLibituig  culocs  by  break* 

ing  the  li^ht  into  its  compoiu'nl  cleinont*,  chiefly  blue  and  red.    To 

obviutf  tills  ditllnilty,  the  oyc  is  provided  with  a  means  of  adjust- 

lent  or  accommodatioQ  when  objects  artr  i)ri'si'iited  niar  to  it. 


ACCXiMMOOATlOS. 


^B  If  a  light  be  held  in  front  of  tlie  eye,  it«  inia^e  will  he  rellecttid 
^T*ronx  the  sui'fares  of  the  conioa  and  of  tlie  crystalline.  That  from 
the  cornea  though  small  is  conspicuous,  those  from  the  lens  are 
best  seen  with  dilated  pupil  and  when  the  li^ht  is  held  at  one  side. 
Piirkinje  called  attention  to  them;  Helmholiz  utilised  theui  to  de- 
tcnninu  what  happens  when  the  eye  adjusts  itself  to  view  a  near 


ria.7. 

oi>^ct.  He  measunnl  their  size  and  Iht?  c]Kin^i?s  of  form  and  place 
which  they  uiider;;o  by  an  instimment  which  he  invented  for  this 
purpi>se — ^the  ophthahnonietcr. 

Vp't*  may  sum  up  the  changes  in  the  (rye  durin;;:  accommodation 

follows:  iIm'  pupil  iHtcomes  smaller,  the  front  of  the  lens  iH'Comes 

more  convex,  and,  by  advanctnj?  a  little,  curries  with  it  the  iris  and 

luces  the  disUmoe  hr-tween  it  and  the  r<inieji,;  the  posterior  siir- 

ice  of  the  lens  becomes  inappreciably  more  ctmvex.    The  lens  is 

thus  increased  in  thickness  at  its  axis,  and  its  equatorial  diameter 

Jti  lesaeued.     Itsedjiire  becomes  more  rounded.     Theciliary  processes 

iwi'll.     These  changes  of  the  ciliary  processes  have  Ix-en  proved 

»y  examining-  the  eyes  of  albinoes,  and  eye-s  ui  which  iridectomy 

las  been  perfimneil.    A  considerable  mapnifyin;?  power  is  needed 

sec  the  swelling,  and  some  observers  have  dL'iiied  that  it  occui's; 

but  Coccius,  Hecker,  and   Hjort  have  estati!islii-<l  it.     The  active 

(.iifrent  is*  the  ciliarj'  muscle, and  the  mode  of  its  action  is  regarded  to 

as  follows:  the  muscle,  whose  Jlbres  aiv  meridional,  oblique,  and 

ireular,  becanso  (is  oiijfin  is  at  a  point  exterior  and  in  fixmt,  when  it 
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contracts,  becomes  thiclter,  and  presses  the  cilmry  proci^sses  neana^ 
the  optic  axis  and  enlar^us  their  volume.     At  the  saint*  lime  Ihe 
fibres  draw  iipuii  tliu  /.uiiulu  (suspensory  ligament  of  the  lens)  antl 
ivlease  the  crystalline  from  the  tension  under  which  by  ita  anatom- 
ical cuD»truclioD,  hke  u  bundle  of  watch  eprtn^,  it  is  kepi,  anil  it, 
by  its  elasticity,  increases  its  anterior  convexity  wliilu  its  itorUcr 
^rows  more  rounded.  The  distance  between  lens  border  and  clUarj- 
processes  is  not  altered,  neither  does  the  lens  increase  in  volume. 
llie  aqueous  humor  becomes  sli^j-hlly  displaced  towaixl  the  periph- 
ery of  the  chamlwr,  and  the  pupil  diminishes.    The  actual  increase 
of  the  axis  of  the  lens,  in  accommodating 
from  infinity  to  five  inches,  is  0.4  mm.     The 
radius  of  the  anterior  svurface  of  the  lens  is 
shortened  from  10  mm.  to  6  mm.,  the  ra- 
dius of  the  posterior  surface  fi-om  6  mm.  to 
54  mm.    The  lens  increasi«i  from  a  central 
thickness  of  3.0  mm.  to  4  mm.  (see  Mauth- 
ner :  '^Vorlesuniien,"  1872,  p.  20).  The  changes 
are  figurcil  above  as  copied  from  Landolt, 

"What  is  the  extent  and  course  of  the  ac- 
coiiimodatiun? 

We  know  that  in  early  life  the  deg-ree  of 
accouimodatitiu  is  highest,  and  that  it  steaU- 
ily  diminishes.  Donders,  to  whom  we  owe 
most  of  our  knowledge;  on  this  subject, 
showed  that  if  at  ten  j'cars  of  age  the  near> 
est  point  of  distinct  vision  Is  at  2.8  inches,  at 
twenty  it  has  i-eceded  to  3.9  inchesyat  thirty 
to  5.T  inches,  at  fifty  to  Iti  inches. 
At  flrst  thought,  the  diminution  which  occurs  at  the  age  of  thirty 
does  not  seem  important.  We  know  that  lenses  are,  in  i-cspect  to 
their  power,  to  each  other  mversely  as  their  focal  length.  A  lens 
of  4  inches  focus  is  to  one  of  13  inches  focus  as  1  is  to  y,.  The  former 
is  three  times  as  strong  as  the  latter,  and  the  difference  Iwtwecn 
them  is  i  — ,",=1,  thatis,it  eciuats  a  lens  of  6  inches  focus.  Now,  in 
comparing  the  accommodation  at  ten  years  of  age  with  that  pres- 
ent at  thirty,  we  are  to  use  the  formula  cr  — sj  =  iV"  In  other 
words,  by  thirty  years  of  ago  the  eye  has  lost  one-half  its  power  of 
accommodation,  at  flfty  years  we  have  li  —  ^  =  ^,  which  is  a  loss 
of  almost  -^t  its  original  accommodative  power. 

The  nearest  point  to  which  the  eye  can  adjust  itself  is  called 
the  near-point  of  accommodation,  denoted  by  the  .symbol  P  {putic- 
turn  pniziwum).  Ttie  farthest  point  of  accumuiodalion  is  denuttHl 
by  the  symbol  R  (puHctum  retnofum),  or  far-point.  The  breadth 
or  range  of  accommodation  is  expixfssed,  by  the  fonuula,  i-  i,  and 
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nay Im>  taken  as  the  difference  in  r^-rniftive  power  of  lenses  whose 

ft)ciiih.ill  be  respectively  P  and  R.     Tht*  rangf  of  accomniodaiiuu 

i>TO>m's,  therpforp,  a  lens  of  dpflnlt*  focus,  whose  refractive  power 

is  cxprftss(Nl  "by  }.    Now,  in  normal  eyes,  up  to  a>ioiit  flfly-flvp  years 

o{&ge,  R  is  at  an  infinite  distance,  and  the  refraction  is  denoUKl  by 

l-ipthat  is.  it  equals  the  near-point.    But,  beyond  this  a^.  the 

Jiir-point  goes  stdl  farther  away  than  infinity,  an  expression  not 

:it>snril  in  luathenialical  hmguage,  :iu<l  which  means  that  the  eyu 

can  now  bring  to  a  focus  rays  which  aro  slightly  conver^nt,  and, 

OS  light  from  natiiral  objects  never  travels  in  conver^ng  lines,  a 

.convex  lens  is  needful  tfl  enable  the  eye  perfectly  to  see  distant  ob- 

Tlie  course  of  the  aa^onunodation  is  gi\on  in  the  subjoined 

'table,  conslrucied  by  Dondem,  and  taken  from  Nagel  (G.  und  S., 

Bd.  VI.,  p.  46ti),  and  is  ^ven  both  in  metres  and  in  Kngiish  inches: 


I 


'1« 

DMmwof 
riaMMTM. 

DiMoBeanr 

nisUACBar 

Omwlilt  of  A. 

DManw  o(  B  la  HvOWL 

Pin  Ensbali 

lS«ttva  D. 

Inebea. 

to 

o.on 

OB 

2.8 

X 

14  D 

1:      3.8 

IB 

0.088 

« 

S.33 

OD 

15. 

1:      9.8 

M 

O.IQO 

^ 

4. 

<B 

10. 

1:      4. 

as 

0  ISS 

m 

fi.l 

« 

8.5 

I:      0.1 

m 

0.I4S 

B 

5.7 

OD 

7. 

1:      8.7 

IS 

0.18S 

(B 

7.2 

« 

B.5 

I:      7.8 

40 

0.889 

OD 

8.8S 

« 

4.3 

1:      8.8 

4S 

0.S86 

CD 

11.44 

a> 

8.S 

1:     11.44 

W 

0.400 

at 

16. 

OD 

2.5 

1:     10. 

IS 

O.OM 

—4.        (HO.SO) 

»l.«t 

— ll». 

1.73 

1  :     41. 

«0 

a. 

— «.        (H  0.8) 

80. 

—  80. 

1. 

1:     40. 

«B 

— i. 

—1.33    (H  0.751 

— leo. 

—  57. 

0..1 

1  :     80. 

90 

-1. 

— O.S      (HI.M) 

-40. 

—  82. 

0.25 

1  :  1130. 

n 

-0.571 

—0.571  (H  1.75) 

—  M. 

—  28. 

0. 

1:      0. 

60 

-0.4 

—0.4      (U  2.5J 

-  10. 

—  18. 

0. 

1:     0. 

Another  and  familiar  way  of  exhibiting  the  variations  of  accom- 
modation with  age  is  by  a  diagram  flrsl  employed  by  Donders  and 
nxluced  to  dioptries  (Landolt). 

The  above  measurements  relate  to  the  accommodation  of  one 
eye  by  itself;  they  arc  not  strictly  true  when  both  eyes,  working 
simultaneously,  are  c«n.sidered.    The  binocular  accommodation  is 
rather  less  than  the  uionucular.     In  liiiU>cular  sight  the  visual  lines 
converge  ui>on  the  object,  and  a  suita\]le  amount  of  A  is  exerted, 
according  to  the  difitance  of  the  object.     There  is,  therefoiv,  a  re- 
lation t>etween  convergence  of  visual  lines  and  A.   This  rehitionship 
[  la  of  great  importance  in  dealing  with  objects  near  the  eye,  and  we 
fepeak  of  it  as  the  relative  accommodation.    For  a  given  angle  of 
ronvergenceit  is  possible  for  the  eyes  to  put  fortha  greaterand  also 
[1 1<9»  degree  of  A  than  the  distance  of  the  object  requires.    We 
'Ulustrate  by  a  diagram,  F'ig.  ft.  in  whinh,  upon  the  line  AB,  the 
>mual  lines  converge  at  a  point  O,  which  is  at  the  same  time  the 
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place  for  which  the  eyes  ai*e  accommodated.   AVhile  the  Wstiril  li 
rvmaiii  at  the  fiame  anfrl*"  of  inrUnatUm,  it  is  possihli'  to  s****  O  fo 
n-ctly  whcji  it  is  viewed  either  thi-ougU  a  convex  g-lass,  wbich  will 
br  so  much  diminish  the  efTort  of  aocomiuodalion  and  place  it  v 
lii.illy  at  A.  <»r  through  a  conoa%e  glass,  which  will  cuinjiel  gix'at 
elfort  of  A,  and  make  the  object  seem  to  he  at  C.     If.  with  a  pel 
dftcen  yeai's  old,  O  be  taken  at  1",*',  then  a  convex  glass  about 
can  be  used,  which  will  carrj-  the  accommodation  to  T9  inches,  while 
a  concave  glials,  ^iz.,  about  —J,  will  Im"'  usable,  which  will  bring-  the 


ut«M 
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accommodation  to  5.33"  (Donders).  Tlie  former,  found  by  the  con- 
vex glass,  gives  the  negative  side,  and  the  latter,  found  by  the  con- 
cjive  glass,  gives  the  positive  side  of  the  relative  A.  "With  parallel 
visual  lines,  concave  glasses  —^  can  be  oveivomei  whicli  bring  the 
object  to  II  inches.  But  if  convergence  Im;  at  4",  concave  glasses 
can  no  longer  be  used;  only  convex  can  l>e  employed,  and  therefore 
the  i-elative*A  is  entii-ely  negative.  The  practical  result  of  these 
investigations  is  that  for  a  given  amount  of  convergence  there 
must  be  a  certain  ratio  of  positive  A  to  negative  A,  else  the  eyes 
soon  grow  wearj-.    Graefeiiaid  that  the  |>ositive  side  nmst  ha  about 


|ttal  w>  th»7   nejtTiilivi',  but  ;ifre  and   the  refractivi'  quality  of  tlio 

,-^  make  tmpoi"tant  (lifTriviiccs.     In  lat^'j-  lifv  when  the  actoramo- 

dation  has  biN'omo  much  restricted,  JtJ*  reser\'e  part  very  ^ivatly 

diminishes  and  without  any  ilis<-omfoi't  to  tho  iniliviilual.    The  eye 

miiist  have  n  rcserre  of  A  in  stoiv  for  a  friv4'n  anple  of  eon ver^'nc<% 

I     r\»e  continiieit  etTort  is  not  imsHiblc.     A  ronsidenibli;  ninpe  vrill  ba 

found  1o  prevail  in  pnu't  ieu  in  this  inatler.and  much  is  to  \h'.  nUowed 

I     Jur  peculiarities  of  ivfraetion,  and  of  museular  capacity.     This  sul>- 

^■kct  will  be  a^in  referrud  to  when  treating  of  iniiiiicular  asthenopia. 

^P  FCNCnONS  OF  THE   HeTIKA. 

The  retln.T.  is  mnde  up  of  nerve-c-li'incnt.s  of  peciihar  strneture.of 

the  fibres  coming  to  it  from  the  optic  nerve,  of  epithehuni,  and  of  con- 

nrctive  tissue.    Tlie  only  ehnneiitfi  we  now  need  to  consider  aiv  the 

ilti  or  ro*/j»  and  conns.     They  an)  upon  the  uut«r  surface  of  tho 

a,  next  the  epilhehuui,  and 

bp   likened   to  the  pile  of 

slvet,  liccause  tUey  stand  |K*r- 

licularly  to  its  surface.    At 

fovea  centralis  they  are 

'most  nuniorous  and  elonpate<l, 

.the  cones  alone  existin;^  here. 

ie  minute  structure  of  the  rv- 

tiniv  at  the  fovea  centralis   is 

Bho\vn  in  Fif^.  10,  which  is  taken 

from  Schultze's  st*heMKitic  wc- 

ioHf  fdven   in    Strieker.      The 

Ibres  of  the  optic  nerve  are  the 

inerniost  of  the  nerve  dements 

'of  the  retina,  and  at  the  fovea 

Cffntnilts  are  not  to  be  found. 

They  convey  to  t  he  brain  t  he 

impn!ssions   excit4?d    in    other 

ieleuient,s  of  the  retina,  and  are 
theuiBelveK  not  capable  of  In-in^ 
iltiinulated  by  lig-ht.  On  this 
|lcco«int  lh«  optic  disc  Is  insen- 
Bitive  to  lipht  and  constitutes 
the  blind  spot  in  the  visual 
fkjd.  If,  with  the  rijcrht  eye,  one  look  at  the  cross  in  Fig.  11  (from 
Helmholtzi  placed  »l  alwut  twelve  inches  distance,  tlie  circular 
, white  spot  will  coiTcsfMind  to  the  biz**  of  the  vacancy  in  the  field  of 
lost  pel-sons.  The  cross  is  above  the  level  of  the  centre  of  the 
circle,  bucauw  the  fovea  centralis  is  lower  than  the  middle  of  the 
pjttic  diac 
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mtina  up  to  the  orii  tKiratii 
ceiving  light*  Tlie  iinpresaiWe  surface  is  not  quit*  a  heniiapbere, 
and  if  it  stoofJ  out  Vyon<l  th<^  oKstniction  of  tht*  noso  and  the  other 
siirroiin(lin<;n<  of  the  oyr,  it  would  include  witliin  its  scope  n  corri'- 
sponding-  exterior  hemispJuTe,  or  fitilU  of  vision.  Tbt*  space  which 
tlie  eye  ul  rest  cun  uuvrr  in  virion,  vai*ics  according  to  the  facial 
peculiaritii's  of  oach  person  and  the  prominence  of  the  eye  fi'om  the 
orbit:  we  shall  return  to  the  subject  of  the  visual  field  further  on,^ 
The  middle  of  the  retina  is  its  most  sensitive  part,  and  when  we  give™ 
attention  to  an  object,  i.e.,  look  at  it,  we  turn  the  eye  so  that  the 
object  shall  Iw  imaged  on  the  fovea  centralis. 

We  have  already  learned  the  siat?  of  the  imajfe  for  a  given  dis-j 
tancc  of  an  object;  we  have  now  to  inquire  what  is  the  smallest  im- 
age which  the  rotma  is  able  to  distinguish:  in  other  wonls  what  is] 
the  normal  acuity  of  vision)'    Tht-  problem  must  be  tnknn  on  its] 

r  practical  side,  and  it  does  not  mean  the  perception  of  a  point  of  light 

Ijku  a  star.    Wo  have  to  consider  what  is  called  the  form  sense  or  _ 
acuity  of  vision,  the  color  sense,  and  the  light  sense.    Naturally  tliefl 
last  Is  presupposrd  in  both  the  othfrrs,  yet  soiii»*times  it  demands 
separate  investigation.    The  determination  of  the  form  jtcnxe  or 
acuiiff  of  vision  has  been  studied  by  Helmholtz,  Aubert  and  others  m 
OS  a  problem  of  physiology. 

It  is  found  that  the  smallest  perceptiblo  angle  is  one  which  forms 
an  image  covering  two  cones.  For  accurate  vision  the  image  must  j 
reach  the  outer  extremity  of  the  cones.  The  thickness  of  the  retina  | 
at  the  fovea  is  .D  mm.  The  smallest  >-isual  angh^  for  black  lines 
on  white  surface  is  taken  by  Aubert  at  5'^'.  This  corresponds  to  aa 
image  about  .004  mm.  long.  Snellen,  who  first  worked  out  the  ques- 
tion of  visual  acuity  in  a  practical  way.  has  taken  the  angle  of  1' 
(one  minut.e)  Jis  the  avei-age  degree  of  vtHual  power.  He  has  given 
the  formula  V  =  ^  to  represent  it.  V  stands  for  visns;  d  for  tho 
distance  nt  which  the  object  is  placed,  and  Dis  the  distance  at  which 
it  ought  to  bo  seen  and  which  is  placwl  alwve  the  typo.    He  has 
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itnict«i  test,  tii-pes  with  letters  whose  stroke  shall  at  6  metres 

bt«ud  an  aUj^le  or  I'.and  the  entire  letter,  supposed  to  1h>  contained 

in  a  square,  subtvnds  an  -aujz^v  of  t>'.    Tlie  first  editions  of  his  teat 

types  weiv  constnicted  upon  the  scale  of  Paiis  feut,  the  recent  eili- 

tiotts  are  according  to  the  metric  scale,  and  for  :20'  we  now  take  6 

motres.    In  the  lost  iMlitions  the  numbers  formerly  known  as  xx 

and  XXX  have  been  chanpe*!  for  smaller  letters  to  correspond  to  the 

need  distance,  bccansc  2o  Paris  feet  =  6.3  uietrt>s. 

Tfae  separation  between  the  letters  has  an  important  influence. 

thr  Etijsrlish  edition  of  Snellen,  the  interspaces  are  thive  fiftlis 

tlie  height  of  the  leMersi.    W^hite  letters  upon  a  black  surface  seem 

larger  by  irradiation.    It  appears  that  dJtTcrences  of  illumination 

hare  less  influence  upon  eyes  with  normal  acuity  than  upon  those 

l^with  reduced  acuity. 

^1     An  lutportant  eonflldRKtioQ  Is  the  Mte  of  the  mibjeet.    Cohn  found  the 

^BhUdren  hi  &  lillji^  «rhool  atiutn(c  the  uiuuntains  had,  wh^n  t«3t4xl  by  8nel- 

Btta!«  "  lioofcA'"  (which  are  the  chftracten  to  tAke  the  plare  of  letters  lur  thone 

who  do  aot  know  the  alphabet)  v  =:  2  in  47$  (114  eyt^);  v  =  2  to  U  in  Uf  (85 

^^7«ii);   r=14  tol  tit  ):i..1((38e.v««):  v  -  1  in  2.ttf  (T'vj-m).     Total  of  244  erM. 

^■n  okl  »ts^  the  o|»|iOKi{«  roiiditiuii  itsitnlly  apfWsis.     Coliu,  in  1^74  (Navel's 

^^■Bhrcebericht.  Ptlnfter  JahrnitDtr.  p.  310),  examined  100  penons  betvreeu  00 

^^Dd  84  yeuv.  dwelien  JuooDf;  the  mouDtoin^.    He  found  88  ey«8  with  v  better 

'       than  1  and  84  eyes  with  v  =  1.     It  15  rrkinmonly  Bald  that  7  =  4  is  mtntiinn 

after  00.    AtDon^  BavAfreH  vjflion  is  always  hi^.    Ociipatlon  and  mode  of 

life  also  have  an  Inllnone^.    ThoMi  who  &n>  occupied  u|>od  umu*  oSJoots  and 

who  do  not  live  luueh  In  riew  of  objects  at  a  great  distance  usually  have 

tower  acuity. 

It  would  appear  from  SeggertVi  examinations  that  penfonti  in  health  be- 
tween 30  and  23  yean,  who  luivc  v  greater  than  1,  have  as  on  avera^  ^^TT 
.e.,p.  lW)aiid  the  visual  ant^le  is  therefore  4   14*.    This  conchisirm  is  after 
linaiiim  of  2.2.U  eye«).     Another  point  to  he  mentjimed  in  (hat  hinoonlar 
lirtter  than  nionoonlHr  vision.     Common  eipcrtence  leRtille«  to  this  fact; 
rhile  S^g^rt  hnjt  nhoun  that  if  one  eye  is  inferior  to  TIk<  utlior,  vision  will 
Kt$  Ite  e*iiutl  to  that  of  the  better  eye.     Heferenoe  will  be  made  to  this 
ereafter,  under  the  li(.-ad  of  ankometroplo. 

SnellenV  typcft  are  the  usually  accepted  standard,  and  they  may 

jployed  with  the  qualiflcations  which  have  been  set   forth. 

lonoyer  has  ^riven  a  table  in  which  the  .s«iries  is  made  to  prog-ivs-s 

tenths,  frwii  1  to  0.1,  thii>  h:is  a  certain  convenience  and  is  exlen- 

ively  employed. 

Han  y  other  teat  types  have  been  publii^hed ;  iii  thoiu  all  theaime  vuiutd  anirlo 

I  praeerred.    In  atmie  the  uiom  ilifTlruU  lettern  of  Snellen  are  left  out.     I>r. 

fobn  Qreen,  of  St.  I^uiii,  ha»  iMint>tl  a  table  in  wliieh  he  adoptH  a  pintner  form 

'  letter.  Oothle  rather  tluiii  Egyptian,  and  he  Alls  out  )rai>^  In  tlio  serleti  of 

eilt-n's  tj*p«i  hy  making;  the  8eriea  more  rorrrc.tly  prof^rewtive  in  an  arith- 

d  series.    The  spacinp  of  his  leflera  makoA  them  more  diRlc-utt  to  docl- 

tlie  English  edition  of  Snellen.    For  ignonuit  i»eraons  Snellen  pro- 
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vldM  chAnurten  which  tlit*  iwtieut  is  to  describe  by  tolUni;  which  side  of 
th*>  fi)nirt>  in  open  anfl  in  uhat  way  it  lookx.  Burctinrdt  bai^  n  xei  of  tesU 
fotu]>o»e(l  of  (l(>t»  arnuiifed  In  ^ruupii.  and  iif  difTi-'n-iit  »tZLv,  and  hv  takcx  the 
OUt(int!f  iiiurh  ifTvaler  tlmi;  Suolli-ti.  His  t«?hls  rt**  fur  um«  in  the  niiliiary 
MTvUt!  au<l  while  he  hettt  lu'iilty  hltfher  tlmii  Snellen,  it  fi*  not  ha  eain>'  l4i  uiie 
bi»  teRtfi  tie  SiiellenV  Se^^el,  tiSlvv  citrofiil  vouiparLtK>ii  of  the  two  on  n  Uuve 
BCftle,  (fives  Snellen's  the  preltTeriw  (I.e..  (>.  (H).  Uauthner  «ay«  that  tkcni 
which  with  Snellen  will  be  I  will  with  Burrhnrdt  he  1^. 


% 


In  testing-  a  patient,  he  is  placed  at  six  metres  from  the  card,  or 
if  this  distance  is  not  available,  at  tho- greatest  dlstnnee  possible. 
(Pfltiger  has  issued  a  set  of  lutters  which  can  be  viewed  by  reflection 
in  a  niiri*ur  and  su  gnin  distance).  Ttiti  series  extends  from  X  to 
CC.  If  vision  is  better  than  1  or  j  or  n  '*■  will  be  jierhaps  y  or  s- 
On  the  other  hand  it  may  be  less  than  1  and  "be  i*i,  ,'^  or  4  (met- 
ric). If  Ios.s  than  the  last-mentioned  amount,  the  caitl  may  be 
brought  to  the  patient  and  the  vision  given  accor-dingly,  say  4  or 
if  in  feet  4  or  less.  Tlie  rule  should  alwaj*s  be  obser\*ed  to  place 
the  actual  distance  of  the  test  types  as  the  numerator  of  the  frac- 
tion. When  V  is  very  low,  say  \  (in  feet)  it  is  often  impossible  to 
decide  between  ^  nnd  f,  and  the  same  uncertainty  may  api>ear 


with  V  = 


It  is  in  this  class  of  cases,  that  illumination  has 


most  influence.  To  this  must  be  added  the  influence  of  the  size  of 
the  pupil;  because  persons  with  low  V,  see  with  dispersion  circles, 
and  the  smaller  the  pupil  the  smaller  the  circles  of  dlspei-sion.  It 
is  surprising  to  note  what  sharpness  of  si^ht,or  rnther  what  "dis- 
cerning power/' as  Nagel  calls  it,  will  sometimes  be  found  in  persons 
who  have  slight  opaeiticsof  tlie  cornea,  incipient  cataract, astigma- 
tism, etc.  Although  the  retinal  image  is  very  badly  outlined.  Ihey 
are  able  to  draw  inferences  as  to  form  and  fejitures  winch  pei-sous 
who  rely  chiefly  on  the  accuracy  of  retinal  images  cannot  in  any 
degr**  compete  with.  Such  pu-rsons  show  relatively  much  better 
vision  for  near,  than  for  distant  objects.  Henee,  the  little  value 
which  attaches  to  examinations  by  reading-  fine  print.  Power  of 
accommodation,  size  of  ihe  pupil  and  skill  in  di'ciphering-  obscure 
chnr:icter.s.  make  such  examiualiiins  untrustworthy  as  measures  of 
visual  acuity;  although  for  the  patients  ihey  have  great  ijractical 
inkpoi*t<ance  and  consolation.  Certain  letters  are  well  known  to  be 
more  easily  recognized  than  others.  Cattell  experimented  with  a 
special  appanttus  on  this  mailer.  He  expo.sed  the  letters  for  very 
brief  times  to  view  in  uniform  light,  and  made  270  exposures  of 
each  letter.  They  were  of  the  plainest  form  and  the  sti*tike  of  uni- 
form thickness.  The  oi-der  of  k-gibility  lie  found  to  be  \V  Z  M  D 
H  K  N  X  A  Y  O  G  L  y  I  S  C  T  R  P  B  V  F  U  J  E.  W  was  w^en 
241  times  correctly;  K  N  X  A  Y  between  180  and  150  times;  B  V 
F  U  J  about  100  times;  £  was  recognized  only  G3  times  out  of  the 


A 


fiBNERAL  PnYSlOtOGY  OF  THE  EYE. 


25 


In  the  small  letters  the  order  of  le^bility  was  d  k  m  q  h  b 
w  u  1  j  t  V  z  r  o  f  n  n  X  y  o  i  p-  n  s. 
He  found  iliai,  to  read  a  letter,  Wf^hX  must  work  on  the  n'tina 
from  .001  to  ,0017  of  a  second^  varj'ing  greatly  in  different  individ- 
uals and  ill  the  buinc  individual  at  different  tinieti.    "  Tlie  Inertia  of 
the  Eye  and  the  Brain."  Cattfll,  Brttin,  vol.  8.  p.  394,  18S5-HC. 

It  is  understood  that  Snellen's  ty|>f!*  ai-e  to  be  viewed  by  grood 

ordJnar>'  dayliirht.    On  cloudy  days  the  visual  power  is  naturally 

less.    To  avoid  this  inaccuracy.  Dr.  H.  Derby  proposed  that  the  test 

loiild  always  h»'-  by  artificial  light.     In  all  cases  where  the  li^lit 

not  normal,  the  obaer^-er,  if  his  own  vision  be  pooil,  should  com- 

tr«  the  patient's  vision  with  his  own.    Tliut  a  much  smaller  visual 

Ln£;le  ir  attaininl  by  some  ]>ersons  and   that  n  very  bn^ht  lig'ht, 

te  direct  sun,  greatly  increases  acuity,  is  well  understood. 

Ttw  valae  of  illunUnation  in  affectintc  vision  has  been  eliibumt(*ly  studivd 
fer  Po»c|]  (Arch,  of  Oph.  and  <Kol„  v.  III.  and  IV..  p.  HW.  ISTfl),  who  fonu- 
fclBi4»  Ihf  Uw  that  iiniler  a  ylven  lUvm:*  of  illintiinntloii  ruid  with  one 
rbirh  i»  1(1  times  erwiter,  iu^iitpniw«  ut  vision  iiirrpiiw*  in  arithmeticjU 
'  progreaiktn.  while  illmniriHtion  projrrww  (nvHiietricaliy;  Roch  a  nitlo  aS  in- 
exwmtm  to  ohtwrvi-d,  if  the  light  l>e  twithtr  vt-ry  fw'hle  nor  very  Intonfle. 
Scnel  (Oraof«-'9  .1r<-Ar>  /.  OpMk.,  Bd.  \X\-.  II.,  IM),  IKil,  ha»  Kiv«n  an 
MialysJs  of  bin  viHUid  vxHiniimtioiui  En  tht*  l>t>riiimi  nrniy,  odt  (^iiipluyiiiK  lAu*- 
tometric  niethocb  like  Po«reh,  btit  nutitii;  the  differenivs  Iwtweeii  briKht 
and  nuny  days.  His  esamlnations  werv  made  In  a  barrack  with  windows  to 
(he  north.  He  found  that  t)etw(M>ii  tirif^ht  sky  and  mJny  wcmthttr  vym  which 
bad  T  =  *.  or  better,  wntild  show  a  dlfferetuv  rppre,'*ent<Ml  by  «r  5,  If,  how- 
ever, in  goofl  light  V  =  ^*  the  tlifTerenoe  would  he  as  4 ;  a.  For  snch  as  had 
^v  ^  ^  the  differeuoe  would  tie  o^  3 :  3  U-C,  p.  ai). 


ViBOAL  Field— Eccentric  Visiox. 
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Let  iw  now  study  the  functions  of  the  eccentric  parts  of  the 

retina.    The  first  fact  which  we  notice  is,  that  outside  of  the  fovea, 

■nity  declines  ivry  rapidly.     For  instance,  at  1"  outsideof  it,acuity 

f  \n5ion  is  reducLnl  to  i;  at  2'  or  3**  V  =  J  (Konif;shof('r).    If  the 

flnger»  be  spread  widely,  they  can  be  counttnl  at  alntost  the  outer 

limit  of  the  field  of  vision.     But,  for   the  peripheral  parts  of  the 

,rei ma,  we  coiiftne  our  exaniiiiHtion  to  the  rfcugnition  of  form,  with- 

t  att«mpting^  to  ascertain  disciiminatinj?  power.     Tliis  investign- 

ion  is  called  taking-  the  field  of  vision.     It  is  done  for  each  eye  alone, 

the  nthi-r  beinp  covered.     To  do  this  properly,  an  arc  of  a  circle 

must  be  placed  in  front  of  the  patient,  which  shall  be  not  less  than 

90"  nor  more  than  180^  in  extent.     Its  nidius  should  be  about  I'Z 

incheii  or  30  cm.    The  ej-e  to  be  examined  must  be  at  the  centre  of 

e  circle,  and  flxed  steadfastly  upon  the  point  directly  in  front, 

object,  the  size  of  which  will  be  chosen  according-  to  the  accuracy 
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demanded— generally  '•t  wliito  objoct,  4  inchsquare.is  suitable — w 
tben  be  moved  aloug  the  aix  Trum  it«  centre  to  its  extremity,  or  bfW 
tcr,  vice  versa.  Wlien  the  perception  h.is  been  dt-terminod  with  the 
arc  in  one  meridian,  it  must  be  tui-ned  tfl  another,  until  the  whole 
fleld  has  been  explored.    Beginning  with  the  arc  in  the  liurizontal 
position,  it  will  be  carried  around  to  the  vertical  position,  and  a  d 
t-erminatiou  made  for  e:»eli  nieridiiin  at  intervals  of  15°  or  30°. 
examination  is  easily  made  by  an  iusti-ument  called  a  perimeter,! 
vented  by  Aubort  and  put  in  practical  form  by  Forster.    Ma 
others  have  been  made,  in  some  of  which  a  tnio  hemisphere  is  m 
(Schirk,  Dyer),  or  a  quadrant  Is  employed.    In  some,  a  dia^rram  of 

thefleUl  is  automatically  traced, 
Stevens,  McHardy,  while  a  sim- 
ple form  consisting  of  a  quad- 
rant, the  invention  of  Priestley 
Sniitli  (see  Fig.  12)  has  a  place 
in  fi-onl  of  the  obseiTer  for  in- 
sei-ting  a  blank  on  which  a  dia- 
gram of  the  field  can  be  quid 
ly  and  easily  pricked   off.    Xi 
other  instrument  is  so  conveni 
eut  ai>  this  last. 

In  the  absence  of  instru- 
ments, it  is  easy  to  take  the 
field  upon  a  flat  surface  for  a 
distance  45"  each  way  from  the 
line  of  vision,  because  the  tan- 
gent of  i-y-'  is  equal  to  ratlins. 
If  the  eye  be  put  at  15  inchefl 
from  the  wall,  a  circle  on  th^ 
'^'*'  wall  with  a  radius  of  15  inches 

gives  45".    If  the  spiice  be  dividixl  into  three  equal  zonosj  the  flrs^fl 
circle  will  be  at  18°  and  the  second  at  ;«".     On  such  a  surfac^^ 
sr.otomata  may  be  ascertained,  but  it  is  none  the  less  important  to 
investigate  the  iieripheral  parts  of  the  field.  M 

The  outlines  of  the  \nsual  fleld  are  far  from  symmetrical.    It^ 
groniesr  extent  is  on  the  temporal  side.     On  the  opposite  side  the 
liTuit  ia  determined  by  the  height  of  the  nose,  while  above,  the  eye- 
brow,  and  below,  the  check,  fix  the  extent  of  its  Iwuudaries.    Tlie 
position  of  the  eye  in  the  orbit,  the  connguration  of  the  face,  the 
size  of  the  pupil,  and  llie  length   of  Ihu  optical  axis,  are  factors 
which  entpr  into  the  form  of  the  Held.    Usually  the  extent  on  the_ 
temporal  side  is  90°;  on  the  nasal  side,  50°.    Above  it  is  50°,  and 
below  it  is  fi&°.    These  figures  are  liable  to  great  vanations  in  dif- 
ferent pei'sons.    To  be  sure  that  the  full  limit  belonging  to  eacli 
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case  is  secured,  the  observer  may  si^ht  across  the  arc  from  extreme 
positioDs  on  the  outer,  inner,  or  upper  sides,  and  note  upon  it  the 
place  across  which  he  is  able  to  catch  a  view  of  the  patient's  pupil. 
This  marks  the  limit  to  which  the  field  ought  to  extend,  and  should 
be  noted  on  the  chart  as  the  proper  boundary  within  which  the  field 
B  laid  out. 

The  numbering-  of  the  meridians  has  not  yet  been  uniformly 
agreed  upon.  By  some,  including  Priestley  Smith,  the  top  of  the 
vertical  meridian  is  the  starting  point,  and  180°  are  counted  each 
way,  the  temporal  side  called  plus  and  the  nasal  side  minus.  Others 
begin  at  the  left  (Forster)  and  go  around  360°,  90"  being  at  the  top. 
The  difference  is  not  very  important.  We  must  always  remember 
that  the  temporal  sides  of  the  fields  correspond  to  the  crossed  fibres 
of  the  tractus  optici,  and  the  nasal  sides  to  the  uncrossed  fibres. 
Moreover  that  the  right  halves  of  the  respective  fields  belong  to  the 
left  optic  nerve  and  vice  versa.  At  least  three  meridians  should 
be  taken  in  each  quadrant.  To  get  the  field  on  the  nasal  side  to  its 
absolute  limit,  the  eye  may  be  turned  to  fix  on  a  spot  30°  to  the 
temporal  side.  In  glaucoma  simplex  this  suggestion  has  value. 
Sometimes  the  light  must  be  greatly  reduced  to  discover  either 
limited  defects  within,  or  encroachments  upon  the  periphery  of  the 
field.  Another  device  sometimes  helpful,  is  to  make  the  patient  face 
the  window,  and  the  glare  of  the  light  will  sometimes  bring  out  a 
limitation  which  would  not  occur  in  a  normal  eye.  A  perimeter  is 
not  needed  to  make  out  hemianopsia,  such  as  happens  from  brain 
disease,  and  the  same  Is  often  true  of  cases  of  detachment  of  the 
retina.  The  hand  moved  from  point  to  point  as  the  patient  looks 
in  the  observ-er's  face  will  discover  the  defect. 

Measurement  of  the  blind  spot  can  be  made  by  using  a  small 
bright  test  object  with  the  perimeter.  It  is  increased  in  some  cases 
of  myopia  and  of  papillitis.  It  varies  normally  from  4°  to  7°  30'. 
The  measurement  of  the  angle  of  converging  strabismus  can  also 
be  made  with  the  perimeter  by  sighting  across  it  to  the  eye  which 
does  not  fix. 

The  chief  reason  for  the  great  reduction  of  visual  acuity  outside  tlie  fovea  is 
the  inferior  sensibility  of  the  retina.  For  objects  very  periphericjilly  Kituiited 
an  additional  reason  would  be  anticipated  in  tlie  dii^tortion  which  iina^^es 
Dndei>;o  when  rays  fall  at  very  oblique  angles.  Fick,  however,  has  shown 
("  Handbuch  der  Physioloffie. "  Hermann,  p.  80),  that  the  jiosition  of  the  crys- 
talline and  its  laminated  structure  very  largely  antagonize  this  source  of 
error,  ami  that  the  eye  is  eminently  periscopic.  That  there  is  not  absolute 
accuracy  may  be  seen  in  emmetropic  eyes,  which  are  always  hypermetropic 
on  very  oblique  axes. 
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Examinations  of  the  color  Bensc  are  callMl  for  in  two  classes 
of  cases.  First  in  those  whose  defect  is  caused  by  disease,  and 
second  in  those  in  whom  il  is  congenital.  The  two  methods  are 
unlike,  and  the  conditions  existent  ai-e  also  unlike.  The  pathologi* 
cal  cases  simply  present  modifications  of  the  normal  kind  of  percep- 
tion, and  thei*e  may  he  either  a  central  ivfrion  or  a  peripheral  region 
deficient.  Tlie  other  class  of  cases,  viz.,  those  which  aiv  congenital, 
will  be  separntcly  considered. 

The  capacity  for  recognizing  colors  of  every  hue,  pertains  only  to 
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the  middle  rog-ron  of  the  retina.  Much  depends,  however,  on  the 
purity  and  luminosity  of  the  color  as  well  as  on  the  decree  of  light. 
Very  large  and  luminous  colored  surraces  can  he  recognized  at  the 
extremo  limits  of  the  Held,  as  for  instance  a  red  house  in  sunlight; 
but  we  are  dealing  with  small  objects.  The  coloi-s  employed  are 
blue,  yellow,  red,  and  green,  and  we  use  bits  of  card  of  from  I  cm. 
to  4  cm.  s(]uar<!  for  the  field;  while  for  central  perception  wo  nnluce 
the  size  to  -Z  mm.  square.  There  is  a  natural  limit  in  the  extent 
of  field  over  which  color  can  be  recognized,  ami  that  this  extent 
varies  accortling  to  the  color.  L;iudo]l  has  given  the  chart,  Fig. 
13,  which   maps  the  limits   of  these  colors.     While  witbui   the 
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ri^s  of  gxrvj\,  all  other  tints  can  be  known,  and  for  tht*  ivd. 
''jTfllou'  and  blue;  and  fur  tlie  spacv  within  yellow,  also  thu 
Uuc;  (Kitside  of  j-ellow,only  hhif  can  ho  seen  (Fig.  13);  and  outside 
or  blur,  no  color  is  recogijizahlf.  Tlu'so  color  limits  cannot  he 
keU  to  he  uniform  even  aiuun^  uoruiul  eyes,  hut  they  have  vahic 
asagvneral  statcmout. 

In  iiiakm^''  the  test,  a  bit  of  card-boanl,  3  cm.  stjnarc,  of  the 
proper  tint,  is  put  on  the  end  of  »  vwX  and  bixiu^ht  across  the 
IfeW,  always  he;^niiinjr  from  tlie  end  of  the  perimetric  arc.  It  is 
wll  to  have  different  eiil()rs  on  its  opp<»site  sides,  that,  by  turning 
liw"  card  around  occaaionally,  we  nuiy  s'uurd  ii^iiist  mistake  or 
deception.  One  may  have  several  ru<]s.  each  having^  cardH  of  differ- 
Wit  color,  and  thus  Ik  more  sure  of  con-eet  answers. 

Ii  happens  tliat  jKitients  may  have  a  dimness  of  color-sense  for 
a  cert.-iiQ  hue  all  over  the  fleld.  Tliis  will  be  discovered  by  finding' 
nut  that  the  fainter  shades  of  a  s{>ecia)  colm'  fail  to  tH.>  correctly 
fBot<d,  But  it  usually  h.ippens  that  moi*e  than  one  color  is  dunly 
'discerned.  It  also  happens  that  there  may  he  a  scotoma  in  the 
fleld  of  a  particular  color,  as  for  example,  i-ed.  For  its  detection  a 
small  card  not  more  than  two  milliraetr-es  stjuare  is  to  he  hehl  at 
the  centre  of  fixation,  and  a  similar  one  a  few  degrrees  to  one  side 
of  it.  The  one  at  the  middle  ou^ht  to  be  equally  brilliant  with  the 
other,  while  in  the  cases  desij^rnated  the  eccentric  carti  si^i'ms  to 
have  the  brighter  hue.  The  extent  and  boundarj*  of  the  scotoma 
can»  by  this  means,  be  made  out,  provided  the  test  be  not  continued 
for  a  period  so  protracted  as  to  faticrue  the  color  sense.  This  ex- 
amination belong  to  cases  of  tobacco  or  alcoholic  amblyopia,  etc. 

We  find  defective  color  sense  in  disease  of  llie  Der^'e  in  chronic 

glaucoma,  sometimes  after  apoplexy  and  InjiirieH  of  the  head,  in 

amblyopia  and  amaurosis,  and  also  in  hysterical  amblyopia.    As  a 

i     noeaaure  of  color  (lerceplion,  (^)hvcr'  states  that  at  Ave  meti-es  one 

Hftliould  recognize  a  red  caixl  of  W  mm.  square,  a  green  of  'X  mm.,  ye1< 

^■low  of  S.0  mm.,  and  blue  of  8  mm. 

H  Congenital  defect  of  color  settae,  or  tkiltont'stn,  has  attracted 
great  attention  within  flftcen  years,  and  the  literature  of  the 
subject  is  copious.  In  the  understanding  of  colored  signals  on 
railways  and  ships,  and  in  some  other  cases,  defect  in  color  per- 
ception piwduces  liability  to  error,  and  the  cousequenct^s  may  be 
sufficiently  serious.  Tliat  accidents  have  not  occurred  more  fre- 
quently when  color-blind  persons  have  been  responsible  for  the  in- 
[terpretation  of  signals,  is  due  to  their  possessing  m  most  instances 
rer>'  acute  perception  of  shades  and  degrees  of  light.  They  ai-e 
)ften  onawni*  of  their  defect-  The  condition  is  frequently  hered,- 
trr.  Homer  gives  a  case  of  transmission  from  grandfather  to 
•  Archive*  of  OphthalnirtloKy,  vt»l.  xi..  p.  W>.  .\iit.  Ed. 
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grandson  during:  ei^ht  penerationa.    Both  eyes  are  alTected;  ye 
six  casL's  are  on  ppcoi-d  whoiv  only  one  was  concerned.     The  artiw 
frtHiiif'iicy  of  color  blindness  is  on  ttio  average  bf  among  men  iind 
less  than  i/ft  amon^  wouien.    Tlie  common  error  is  in^1>iHty 
disling-uish  itnl  from  green,  while  other  colors  arc  appreciated." 
TJicre  arc  dilTeivnces  arnon;?  tliese  persons;  some  confound  light 
nyi  with  dark  ^-een,  and  these  are  i-ed  blind,  while  others  coiifoui 
dark  red  witJi  IJg-ht  g:i*een,  and  they  are  gveen  blind.    A  mu< 
smaller  class  of  persons  have  "  blue-yellow  "  or  violet  blindness. 

Very  Bearchingand  interesting  studies  have  been  made  by  Doi 
ders,  Koonig,'  Hii-schbcrg-  and  others  upon  the  vision  of  tJie-so  ptv 
sons  with  the  solar  siwctrum.    Wher-o  I'cd  and  green  should  be,  they 
see  only  yellow  of  varying  intensity,  and  recognize  very  suhtle 
shadings  of  light  and  dark.    With  some,  the  spectrum  is  shorten* 
at  the  red  end.  with  others  it  is  not. 

Wl^en  the  employees  of  a  railway  are  to  be  tested  for  color' 
the  practical  method  is  by  the  colored  worsteds  of  Holmgren,  whk 
arc  of  all  hues  and  tied  In  skeins.  A  mass  of  these,  abont  ](M),  are 
thrown  upon  a  white  cloth  an<l  the  pi'i-soii  examined  is  asked  to 
pick  out  tints  which  shall  resemble  the  color  of  certain  test  skeins. 
The  first  teat  is  a  skein  of  light  green,  the  second  test  is  a  skein  of 
lig^bt  purple  or  rose,  which  is  tlie  complement  of  the  green.  A  third 
test  which  is  only  conflrroatory  and  suitable  for  persons  wliose  de- 
fect is  cjctremc,  is  a  scarlet  or  brilliant  red.  The  standard  green  is 
put  into  the  person's  hand,  and  with  correct  perceptions  he  has  do 
difllculty  in  matching  it  with  congnious  colors.  Bnt  if  his  color 
sense  is  defective,  he  will  Iw:-  guided  not  by  the  tint,  but  by  the  lumi- 
nosity of  the  shades.  Bluesand  yellows  he  nnderstandsand  avoids; 
but  among  lints  of  a  greenish  hue  he  will  take  up  grays,  hght 
browns,  yellows,  and  skeins  of  tan  and  dove  color, "  contusion  colors." 
He  will  hesitate  over  uncertain  colore  and  when  he  has  picked  out 
all  which  he  regards  as  similar  to  the  green,  this  bunch  will  be  put 
aside  and  he  will  proceed  in  the  same  way  with  the  second  t-est, 
the  light  purple  or  rose.  In  this  hue  reil  and  blue  are  mixed,  the 
reil  predominating.  Tlie  nrst  test  shows  that  the  color  defect  is  of 
the  red-green  variety;  the  second  test  will  decide  whether  the  defi- 
ciency is  greater  with  red  or  witli  green.  The  red-blind  individual 
chooses  out  the  light  reds  and  grays  and  greens,  and  avoids  the 
dark.  The  green-blind  selects  the  dark  and  avoids  the  light  i-eds 
and  violets.  If  with  the  set-ond  test  only  purple  skeins  aiv  si'leotetl, 
the  person  is  only  partially  color-blind  foT-  red  and  green.  In  case, 
besides  purples,  he  picks  out  ordy  blue  and  violet  or  one  of  them, 
he  is  completely  red-bhad.  If  with  purj)le  he  selects  only  green  and 
gray  or  one  of  them,  he  is  completely  gi-een-blind. 

■  Urttefe'it  Archlv.  ixx.,  II.  IM. 


QSyEHAL  PHYSIOLOGY  OF  THE  SYB. 


p  third  ii-st  applies  to  those  who  are  totally  red-iind-gn'on 
tihad  ttuJ  is  contirmatory  oC  the  second. 

A  mutbud  similar  to  tho  above  has  been  de>'ised  by  Dr.  Wiu. 
Ttuittsot),  of  Philadelphia,  in  which  the  .skeins  are  armii^'d  upon  a 
fnae  and  nuuilKi'ed,  :tiid  the  results  of  the  e:vHUunatt<jii  are  re- 
eonkid  on  chatta.  It  enables  the  examination  to  be  made  with  facil- 
it.rbr  persons  wlto  have  no  expert  kiiowlcdj^o,  and  the  i^^suita  can 
besent  to  a  centrdl  bun>au.' 

If  the  very  rare  case  uf  violet  or  blue-yellow  blindness  should 
appear,  purple,  red  and  orange  will  bo  confused  in  the  second  test. 
Total  eolor-blindness  will  be  reco^ized  by  a  confusion  of  all  shades 
iiariu^  the  same  intensity  of  lig-ht,  and  in  also  rare. 

StUling^  has  published  isochromatic  tables  for  detecting  rolor- 
Windness.  Colored  lettei-s  made  up  of  small  blocks  are  printed  on 
a  ^ound  of  confusion  color,  and  they  consequently  cannot  be  made 
out  by  the  color  blind.    The  edition  of  1880  is  the  best. 

Danders  used  colored  ^Inss  viewed  by  transmitter!  light.  Woinow 
iploywl  Maxwell's  revolvingdiscs;  the  method  by  colored  shadows, 
d  other  methods  have  been  used.  Holmpreu's  worsteils  aiv  on 
the  whole  the  most  satisfactory.  For  elaborate  details  on  this 
tuple  see  Jeffries '  and  Buni/.*tt.' 

Very  ree«.'utly  Prof.  Longley  {Amtrtcan  Joumat  of  Scttnce,  iiivi.  Nov.. 
IW8)  baa  piihlLsheil  the  resnltA  of  experiments  uih)ii  the  {lerccption  of  colorw 
la  nunaJkl  eye^  Ho  fonnd  anions  four  persons,  hII  uf  whfiin  had  tiapiKMably 
nonna]  perceptions,  cjtraordinary  difforenoe**,  two  were  uiynpid  kiuI  their 
lUity  far  t>xre«H]Ml  the  othen.  Hix  ^Den^l  conclusion  fa  that,  a|>art  frtixn 
.«iiviiiiinlp»H;iiIiaritie«,  the  time  rwiuirwl  forthe  durtitict  perception  of  a  vi'ry 
foiot  liglit  i»  ftbutitone-lialfwcoiu!.  Thw  vwutd  cffwct  prtiduced  by  nny  Riven 
ooioaut  of  (lauiiaoos)  eneno"  varies  enonuously  atxTonliiig  to  thu  colur  ut  tli« 
U^bl  In  quartioD.  For  4etulk  Hee  bis  puper  sud  see  alao  the  article  t>y  Cat- 
UtU  in  Srain,  voL  8,  p.  iM,  188;M«. 
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In  case  of  an  occluded  pupil,  and  of  cataract,  we  manifestly 
are  called  upon  to  examine  the  degree  of  light  perception.  But 
in  disease  of  the  retina  and  optic  nerve,  and  in  cases  of  aiiibly- 
opta  it  may  abw  be  important.  Retinitis  pigmentosa,  hemeralopia, 
nd  Dvctalopia  are  instances  in  point;  and  so  is  detachment  of 
e  retma.  Opacity  of  the  media  cannot  quench  the  light  sense 
with  a  normal  retina,  nor  can  closing  the  lids  do  it. 

A  rough  mode  of  testing  is  by  passing  over  the  eye  the  shadow 

if  the  hand  or  of  the  outspread  fingers,  or  by  throwing  upon  it  the 

light  from  the  ophthalmoscope  removed  to  a  considerable  distance. 

'  Tmus.  Am.  Oj.h.  Sue.,  ivi.  meetiufc.  !»*».  p.  143. 
*  ■•  Cator-bUudneKs."  Btwtuii,  WW.  »  Archiv  for  OpUthal.,  vol.  x.,  p.  1. 


In  the  laf?er  method  the  patient  is  asked  to  state  from  what  dl 
tion  llie  light  coiues,  whicii  gives  the  projecting  powt-r,  likewise. 

If  an  isolated  spot  of  the  retina  is  deficient  m  light  perceptic 
we-call  it  a  scotoma,  and  if  this  be  a)>solutc,  i.e.,  for  white  light, 
is  known  as  a  ponilive  svftfotna,  if  it  refer  only  to  the  perceptic 
of  colored  lightiUSfforexamplerfedrit  is  called  a  neffutive  scotoma. 
Thv  former  iaiplits*  reduced  or  al>sent  forna  scdsc>  the  latter  may ' 
couipatibte  with  good  visual  acuity. 

Deficient  perception  at  the  i>enpliery  has  been  already  ref« 
to  under  perimetry. 

Tlitriv  is  Tio  ivcognized  standard  of  normal  light  sense. 
best  known  instriimrnt  for  its  examination  is  the  photometer 
Foi-ster.  It  is  a  siiuare  box  iu  wliicli  are  placed  black  lines  eqi 
to  Snellen  LX,  at  one-third  of  a  metre  fi-oni  the  eye.  A  standi 
candle  throws  light  upon  theui  and  the  degree  is  regulated  hya 
window  whose  size  is  variable.  When  this  window  is  two  millime- 
tres square  we  have  the  normal  uiiuiuium  and  it  can  be  enlai'ged  to 
iltOO  situate  miu. 

Other  methous,  as  by  rotating  discs,  and  by  letters  printed  on 
gray  backgrounds  (Bjerrura),  have  been  suggested,  but  the  exami- 
nations are  not  frequently  made  except  fn  the  more  crude  methods 
first  referred  to. 

The  sensitiveness  of  the  retina  to  light  may  be  exhausted  by  ex- 
posure to  very  strong  light,  producing  total  bUndness.  Leaving 
gut  of  view  direct  sunlight  and  the  electric  arc  hght,  the  retina  will 
become  fatigued  by  prolonged  exposure  to  light  of  much  less  inten- 
sity, and  for  this  ivason  an  increase  in  the  number  of  gas  bnrnors 
beyond  a  ceitaiu  luminosity  bhmts  the  sensibility  of  the  retina. 
Artineial  light  is  inferior  to  daylight  (ceitain  forms  of  electric  light 
excepted)  berausi*  it  contains  fewer  blue  and  green  rays.  Sec 
remarks  on  p.  H^. 

Subjective  aejisations  of  light  may  h»!  referixnl  to.  They  are 
produced  by  pressure  on  the  eye,  by  the  galvanic  current  as  it  is 
connected  or  broken,  by  efloi-t  of  accommodation  in  the  dark.  These 
appearances  are  called  phosphenoe.  In  certain  cases  of  choroiditis 
and  retinitis  subjective  light  phenomena  like  coruscations  or  a  dif- 
fused glow  are  verj*  troublesome.  With  widely  dilate<l  pupils  (my- 
driasis) a  diETitsed  red  light  sometimes  appears.  A  similar  btae 
color  is  some  times  seen  by  patients  immediately  after  the  cxtra«- 
tion  of  cataract. 

The  retina  ivtains  the  impression  of  light  for  an  appreci.Tble 
time  and  with  some  persons  the  duration  is  annoying.  It  varies 
from  2*1!  to  i  of  a  second,  and  gives  rise  to  the  so-called  after-im- 
ages. These  are  in  coloi-s  complementary  to  the  quality  of  light 
received.    Windows  of  painted  glass  are  therefore  seen  in  images 
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\VffaaA/e  colors.  Rapiii  alternations  of  liglit  ami  shad*»  will  rxritc 
intherKina  scruationsof  color  (HooU)'  at  first  g-i-iM-n  and  with  more 
npid  alternations,  red.  If  for  a  time  we  steadily  \*iew  a  very 
bri^t  object  and  close  the  lids  we  have  for  a  few  moments  a  corrt'ct 
pictoreof  the  object  in  its  li^ht  and  shade,  a  positive  after-inia;,'e; 
soon  the  reverse  picture  appears,  which  is  the  nc^tivc  after- 
imagT',  and  gradually  fades.     (See  Leconte,'  Aubcrt*") 

Wtii^u  looking  into  the  dark,  if  we  let  the  light  of  a  lamp  fall 
falo  the  eye  while  a  screen  perforated  with  a  pin-hole  is  moved  rap- 
iillrtoand  (ro  before  it,  the  vessels  cast  shadowson  the  underlying 
{nrts  of  the  retina  in  rapid  succession,  and  as  the  imajce  persists 
ftirashort  period,  the  effect  is  to  raise  before  the  eye  in  the  dark- 
Dosa  phantom  rtrpresentation  of  the  vascular  distribution  of  the 
ntina.    This  is  called  the  vascular  imtige  of  Purkinje.    It  has 
been  used  to  prove  the  sensitivenessof  the  rods  and  rones,and  that 
they  are  the  primary  organs  of   light- perception.    The  same  ap- 
pearance can  be  produced  by  condensing  on  the  sclera  by  a  2  inch 
+  lens  th**  light  of  a  lamp  in  a  dark  room,  and  making  it  play 

.....^ 

^M  Experiments  upon  living  animals,  made  first  in  Ifitfi,  by  Prof, 
^^oll.of  Bologna,  and  subse<iuently  pursued  by  Prof.  Kflhne,  of  Hei- 
delberg, have  demnnsti'ated  the  existence  of  a  pigiuent.iry  substance 
the  retina,  which  is  called  the  visual  purple  or  fiarmf  roue.  It 
a  secrvtioiL  from  the  hexagonal  piguient-epithelium  of  the  retina, 
properties  are  summed  up  by  Dr.  Ayers  (in  the  I^eic  York 
'edical  Journal,  May,  IHSl,  p.  58^),  who  says,  that  it  is  an  albu- 
inoid  compound  belonging  to  the  rods  in  their  outer  segments, 
t  to  the  cones.  lis  extraction  re<iulres  a  ten-i}cr*cent  solution  of 
iuni  chloiide,  or  a  two-i»u*-cent  solution  of  gall,  and  other  steps 
hich  a  foot-not.e  describes.  It  is  a  photo-chemical  substance,  sen- 
itive  to  light,  and  in  man  becomes  bleached  to  a  yellow  hue.  In 
some  fishes,  chiefly  the  deep-sea  varieties,  it  is  not  changed  in  color 
ly  light,  but  remains  purple.  Its  secretion  in  animals  is  mcreased 
r  pilocarpine  and  nuiscarine.  "We  know  of  no  drugs  or  nerves 
action  can  diminish  its  quantity.  When  a  person  is  for  a 
time  kept  in  darkness,  it  bt^comes  abimdant;  if  then  bi-ight 
t  be  let  in  on  the  eyc»  it  is  greatly  dazzled.  On  the  other  hand^ 
ing  bleached  by  light  to  a  yellow  hue,  and  Invause  clurmical  rays 
of  light  have  the  gn-ati-st  effect  (this  tint  being  the  greatest  obsta- 
to  the  action  of  chemical  raj's),  the  eye  does  not  see  well  on 

'•'Jloficrn  rhromntiwi."  New  York,  IhTO. 

'  "fii^it."  New  York,  IStfl.  *  iiniviv  und  SoomUcli,  v.  ilL  3,  p.  SOS. 
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paN&iiig  into  a  dark  i-ooni.  The  piirplo  spoins  needrul  to  the  appre- 
ciation of  dim  liic-ht,  and  its  conversion  iiito  yellow  may  be  a  defence 
of  the  retina  a^inst  the  injurious  iuQuunce  of  bright  li^lit. 

It  is  seen  that  the  retina,  in  its  chemical  properties,  bears  out  the 
analogy  of  the  eye  to  a  photcgraphic  camera  in  the  most  surprising 
and  complete  manner.     Indeed,  by  conflniiiK  rab- 
bits in  darkness  for  a  len^h  of  time  and  then  ex> 
posing"  them  to  a  hrifrht  window  crossi'd  by  bars, 
decapitating-  them  in  a  room  lighted  only  by  a  so- 
dium flame,  and  treating-  the  retina  by  a  solution 
of  alum,  and  in  a  manner  similar  to  the  usual  pro- 
cesses of  photn«rraphy,  a  picture  or  optogram  can 
be  developed  and  fixed  in  the  retina  and  pn!ser\'ed 
for  future  study.     Sudi  a  picture  Ih  fjiven  tu  the  diagram  (Fig.  W) 
copied  from  the  Xpw  Vnrk  ,Wpr/i'c(i/./on.m(7i,  March,  1881,  and  taken 
by  Dr.  Ayers,  who  worked  with  Prof.  Kiihnu  in  his  laboratory. 

It  is  nalui-al  to  imagine  that  this  remarkable  substance  has  an 
important  relation  to  si^-ht,  but  we  cannot  deUne  its  functions, 
Itii-cause  it  is  wanting  in  the  cones  which  give  us  the  best  vision. 
The  yellow  material  which  gives  name  to  the  macula  lutea,  lies  In 
the  front  retinal  layers  and  has  nothing  to  do  with  the  purple.  It 
is  ifnpossibk'  to  duseover  the  purple  by  the  ophthahnoscope,  and  it 
lias  nothing  tu  do  with  the  red  color  of  llitj  living  fundus,  as  lui& 
been  pi\)ved  by  Becker  in  iilbinos.  It  has  Iwen  proved  also  tluit 
animals  whose  retina  has  been  bleached  uot  only  can  see,  but  can 
distinguish  colors  (KOhue).' 

■  "  H&iidbuoh  Aer  Physiolot^e,"  dritter  Band.  L  Th«il— GesiclitMtiiin,  SSR 
toWi.  iifn.    Seealwanaccountby  W.8,  Ayers.  New  York  Med!(^alJuu^uat, 
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HOW  TO  BX^VHIKTE  THE  ETR 

A.  We  naturally  first  give  heed  to  the  external  parts  and  wp 

te  the  iachrytnul  sac,  and  pix-ss  it  with  the  fiiigvr;  the  luff: — 

eir  wlges,  the  cilia, the  Meibomian  follicles.  Mie  lachrymal  jiuTicta, 

:heir  cutaneous  and  their  mucotis  .sui'Thcch,  and  thcv  are  to  he  tiniied 

o^-e^:  the  width  to  which  the  lids  separate,  their  mobility— whether 

it  15  iosufflcicnt  or  spasmodic — and  length  of  the  palpebral  slit:  ifie 

cornea — whether  ti'anspui'ent  or  affected  by  opacity,  its  sha^w  or 

cur\*aturv;  the  ocular  coi>Juncti va — its  color,  the  apjwarancc  of  its 

vpjwpI;;:  the  depth  of  the  anterior  chamber;  the-  pupt  I — its  si/o  and 

mobility,  its  clearni'ss;  are  both  pupils  alike?   the  iris — its  hue 

and  brillljincy — is  it  adherent  to  the  cornea  or  to  the  lens?  is  its 

l"riphrry  retracted?  is  its  tissue  healthy  or  ali'ophied?  do  both 

u  I'.lfs  look  alike?  thecf'y«/«/^/H('— is  it  clear  or  sinuky,  or  positively 

opaque  ? 

Critical  iiisjiectioii  of  the  coi'uea,  iris,  and  lens  is  of  g;reat  imjiort- 

,  and  We  will  bf  glad  many  times  to  take  advantage  of  every 

nco  in  dom^  it- 

A  goo<l  lifrlii  and  a  fair  exposure  of  the  eye  arc  to  be  secured,  hut 

t  assistance  is  g:iin(^-<l  hy  resorting  to  two  methods  which  are 

be  mentioned,  viz.: 

1st.  Oblique  or  focal  illumination  by  means  of  a  convex  Ions 
I  whose  focus  is  about  "..•  inches.  Tliis  may  In;  used  in  ordinary  day- 
^■Ight.  the  patient  being  at  a  little  distance  from  the  window;  or, 
^■lill  bett«a*,  the  examination  may  Ixr  made  by  gaslight  in  a  dark 
^Hoom. 

^^  Tlie  lens  Ls  held  almut  two  inches  from  the  pye,  condensing  the 
^Jight  on  one  side  of  it  while  the  ol»ierver  looks  from  the  other  side. 
^kh«  focus  of  the  lens  is  made  to  play  over  the  eye  in  all  directions, 
^^■Ber  and  moiv  superficially  as  the  various  parts  aix>  to  he  exam- 
PIK  The  contrast  between  the  int^-nse  light  of  the  focns  and  the 
shadow  wliich  surrounds  it  constitutes  tlie  chief  advantage  of  this 
ceding.  Caution  must  he  used  not  to  subject  cases  to  this 
eihod  which  are  likely  to  sutler  harm  by  the  strong  glare,  but 
p^'rience  will  soon  indicate  what  patients  ai-c  not  to  be  thus  in- 
stigated. For  slight  lesions  of  the  cornea,  in  searching  for 
reign  bodies  upon  the  cornea,  or  for  studying  the  iris  and  pupil, 
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uid  for  exploring  ih*  cri-stalUne  lens  and  anterior  portion  of  the 
vitreous  humor,  obti<iii^  illumination  is  indispensable. 

One  may  also  use  a  ma^ifying-lens,  both  Mrithout  and  uith  ihr 
hi'lp  uf  the  illuminating'  Wns,  holding'  one  in  one  bund  and  the  other 
in  th>-  otlit-r  hand.  Tlictr  is  no  ^reat  difllculty  in  managing  two 
lenses  if  the  patient  be  tractable. 

2d.  Another  device?  of  value  is  illumination  bv  a  small  plane 
inin'or,  reflecting  a  dim  lig'ht.  If  we  have  no  other  tiian  the  mir* 
ror  UBually  made  for  the  oplitbalmoscope,  which  is  concave  and  of 

about  seven  inches  fo- 
cus, it  must  be  bekl  ut 
twelve  or  fifteen  incli«s 
from  the  jKitient's  ej"e 
to  properly  reduce  lie 
lijcrht.      The    exauiiai- 
tion  must  be  made  in  & 
dark    room,   the   lamp 
placed  about  six  inches 
behind  the  hcnd,  so  as  to 
leave  thef:ice  in  shadow. 
Viewed    throuph  the 
hole  in  the   mirror,  at 
the  distance  of  a  foot 
or  more,  whatever  opa- j 
cities  may  exist  in  the  cornea  or  in  the  lens  are  easily  n^veali-ii.B 
By  little  tiltlnfr  movements  of  the  mirror  the  lig^ht  pla>-s  over  the 
eye,  and  if  opacities  exist  thuv  fiit  like  shadows  across  the  illunti- 
nat.ed  pupil.    A  shadow  appears  where,  before,  the  surface  looked 
transparent,  and  again  a  clear  surface  couies  out  as  tlie  shadow 
glides  to  another  spots    The  same  phenomena  occur  when  the  cor- 
nea has  lost  its  natural  cur\-aturo,.'\nd  1ms  become  conical  or  bulges 
in  any  manner.    The  shadows  caused  by  irregular  reflection  some- 
times are  vcri."  strikinp.    More  will  be  said  on  this  point  when  we— 
deal  with  diseast^  of  the  cornea  and  of  the  crystalline  lens.  f 

Examine  the  tension  of  the  globe  by  pressure  with  the  finger — 
is  tt  elastic,  yet  firm,  like  the  normal  eye,  or  too  resisting,  or  softer 
than  normal?  Poes  pressure  cause  pain,  especially  if  made  upon 
any  spot  of  the  riliarj-  region?  Ascertain  if  the  cornea  and  con- 
junctix-a.  if  touched  by  a  fleck  of  cottOD>  or  by  a  hair,  exhibit  theiTj 
proper  xenmhtlHy, 

Attend  to  the  ino?»r7iYy  of  the  eye,  that  its  range  of  motion 
siiITlcient  iu  all  diieclions,  without  ti-emor  or  spasm,  or  higgingja 
that  the  two  eyes  move  In  harmony,  both  for  near  and  for  distant 
objects,  and  ill  all  dirwtions.  WhL'therthei-e  is  apparent  binocular 
\ision.  or  if  strabismus  exist.    A  patient  may  voluuUwr  the  state- 
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le  sees  double,  whtcli  may  or  may  not  suggest  itself  by 
ivioT  of  one  or  both  eyt's,  and  ther«  will  follow  the  suitable 
aniiiod  of  im|uiry  about  double  iinagi^  and  itmsi-ular  ijaraly&iN. 
OoJr  by  systematic  use  uf  prisms  can  tliis  topic  be  fully  coiisidvnxl. 
ProtnisioH  of  the  g-lobe  ou  one  or  both  sides  will  not  be'  over- 
looked, and  exploration  of  the  border  of  the  orbit  with  the  flngcT, 
and  especially  of  the  foramina  of  <!xit  of  the  supra-orbital  and  in- 
fra-orbital nerves,  will  not  !«.*  onilttctl. 

Id  a  gTViil  nuuil>er  of  cases  tho  examination  will  not  go  farther, 
because  there  is  soiue  obvious  malady  which  demands  immediate 
tction  and  further  inquiry  is  superfluous. 

Sometimes  to  accompUsh  what  has  been  pi-oposed  will  be  dilfi- 

cult,  because  pain  or  spasm  of  the  lids  or  photophobia  or  fear, 

makes  the  patient  refuse  to  permit  a  complete  investigation.    Es- 

rially  is  this  the  case  with  bums  and  injuries,  with  cases  of  keiii- 

^tts  and  tritts  and  conjunctivitis. 

We  may  often  gain  our  end  by  using  a  4^  solution  of  muriate  of 
le  se\'eral  times  within  twenty  minutes.    At  fii-st  it  smarts. 
)on  it  allays  distress  and  photophobia  and  also  reduces  hyjR'r- 
With  children  we  may  be  obliged  to  employ  ana^thetics, 
id  my  preference  with  them  is  for  chloroform.    In  fact,  I  would 
it  nither  than  ether  in  many  older  subjects,  when  a  brief  inspec- 
tion or  quick  manipulation  is  the  only  requirement- 

The  value  of  antesthetics  is  greatly  to  be  insisted  upon  in  dealing 
with  young  children  who  have  acute  conjunctivitis  and  acute  kera- 
tis.  Not  only  are  they  spared  the  inOictJon  of  pain,  but  the  eye  is 
likely  to  sustain  injury.  It  is  nut  necessary  tu  give  anicslhet- 
in  evei^'  uxauiiuatiou,  but  ofttuues  efficient  treatment  can  be 
ictised  In  no  other  ^vay.  I  once  treated  a  child,  aged  about  five 
tars,  who  had  granular  conjunctivitis,  during  nine  months,  and 
ive  her  chloroform  about  eighty  times,  to  enable  me  to  evert 
"and  touch  the  lids.  She  not  only  got  well  of  the  disease,  but  evinced 
no  ill  etltTts  from  the  use  of  chloroform,  and  has  grown  up  to  be 
healthy  and  have  good  eyes. 

B.  We  now  give  attention  to  the  fimctional  exuininatinn  of  the 

Ijpyev  and  to  the  appearances  to  be  seen  by  the  ophthalmoscope. 
I  A  functional  examination  includes,  Ist,  the  acuity  of  vision,  for 
khich  we  need  test  types,  and  a  box  of  trial  glasses;  2d,  the  field 
pf  vision,  for  which  we  want  a  perimeter:  3d,  the  color  sense  and 
pomrtimc«  the  light  sense;  4ih,  we  inquire  into  the  function  of 
the  muscles  as  to  their  adduction  and  abduction,  etc.,  both  for  i>ar- 
allel  axes  and  during  cunvei-gv nee  for  the  working  point,  and,  5th, 
we  investigate  the  accommodation. 

Wlien  examining  visual  acuity  we  are  obliged  to  correct  errors 
of  refraction,  and  to  discover  them  we  have  various  methods  at 
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command.  The  box  of  trial  glasses  both  discovers  and  corrects 
them,  yet  it  cannot  be  absolutely  trusted  or  we  may  fail  to  find  tlie 
proper  correction.  Our  resort  then  is  to  the  ophthalmoscope, 
which  is  our  most  important  fi'iend. 

By  it  we  learn  the  condition  of  the  tissues  which  lie  behind  the 
crystalline,  as  well  as  of  the  media  in  front,  and  whether  any  ra- 
dical hindrance  to  normal  vision  exists,  and  we  also  discover  the 
refractive  state  of  the  eye.  It  follows  that  we  must  fully  under- 
8tan<l  the  ophthalmoscope  and  its  uses,  and  this  will  be  our  next 
topic. 


CHAPTER  IV. 


THE  OPHTHALMOSCOPE. 


The  invention  of  ihi;  ophthalmoscopy  by  Helmholts  in  1^51, 

was  the  result  of  a  careful  study  of  the  contlitions  which  ordinarily 

pix;venl  the  pupil  [roin  umittuig  light  from  the  eye,  or  why  it  looka 

black.     He   duuionstiulcd.    that  this  acconlud  with  well-known 

laws  of  optics,  of  which  one  is  that  li^ht  passiug^  thi-ou^h  a  \viin 

follows  the  same  lines  both  when  enU-rins:  and  when  returning, 

in  case  any  can  return.     Hence,  with  a  pupil  not  lar^xir  than 

four  mtllimetn-s,  an  emer^nt  beam  is  very  small  and  must  go 

straig-ht  to  the  luminous  source  in  a  jwith  so  narrow,  that  an  ob- 

acr\'er  will  not  be  abh*  to  catch  it,  without  screening  off  the  light 

^H  vitt)  his  bead.     If.  as  Loring  has  pictured,  an  observer  looktbi-ough 

^■ft   tube  traversing  a  candle  flame  held  close  to  his  own  eye,  he 

^■cun  then  C4itch  light  reflected  from  another  eye,     Helmhultx's  de- 

^'vicc  was  to  reflect  the  light  by  a  transparent  mirror,  consisting  of 

three  slips  of  plane  glass.    He  set  them  at  ths  angle  of  greate-st 

I       polarization,  so  as  to  reduce  the  dazzhng  effect  of  reflection  from 

the  comta.    Rueto,  in  1852,  proposed  a  perfoi-atinl  metallic  mirror. 

All  the  optical  principles  involved  were  fully  discussed  by  Helm- 

IboUz  (see  "Pliysinloyische  OpUk,"  liii'i'),  and  it  has  been  left  to 
others  to  improve  ]H';K.'ticul  details  ami  working  instruments. 
The  mirrors  are  either  plane  or  concave.  The  latter  usually 
have  a  focus  of  about  seven  inches:  for  special  cases  it  maybe 
«J)ort*'r.  The  mirror  nee<l  not  be  large,  as  "Wadsworth  has  shown, 
for  the  useful  part  is  verj-  near  the  sight  hole.  Th*-  latter  slionUI 
be  about  3^  to  4  mm.  in  diameter. 
Artificial  light  is  commonly  nsed,  while  by  jiroper  arrange- 
ments, sunlight  can  be  employed. 

There  arc  two  methods  of  examination,  viz.,  the  direct  and  the 
indirect,  or  that  nith  au  U))rigl)t  image  and  that  with  an  inverted 
image. 

In  employing  the  direft  method,  it  is  obvious  that  the  surface 
tximmanded  by  the  eye  of  the  olraerver  will  be  most,  extensive  if  the 
mirror  bt-  as  close-  as  possible  to  the  patient,  just  as  we  would  peep 
into  a  room  tlirough  the  key-hole.  To  get  a  view  of  tlio  details  of 
the  bottom  of  the  examined  eye — provided  its  refraction  is  normal 


and  its  accommodation  is  suspt-ndi'd — the  obserrer  must  put  liff"- 
own  eye  into  a  state  for  ruceplioii  of  parallt'l  rays,  (.e.,  look  asi  -* 
llif  obji-ct  uei-e  rarawa>',iiotwithstandiiig  hi'  knows  it  isonly  abo«C^ 
an  inch  distant.     He  can  use  but  one  t'.ve;  what  thf  other  sees  musU 
be  disiTgurdtHJ,  or  it  must  be  closed.    The  practical  details 
follows: 

We  darken  the  room  and  use  a  single  light — an  Argand 
burner  or  a  student's  lamp.     The  obj«vt.  to  bi'  sought  for  is 
optic  disc,  and  the  patient  Is  bidden  to  took  straij;ht  forward,  wbUej 
tlie  obser\*cr  looks  in  fi*om  the  tcmporul  side  at  an  angle  of  about' 
15°.     For  the  examination  of  the  left  eye  the  observer's  left  is  used, 
and  for  the  rig'lit  eye  the  obscrxer's  right;  the  place  of  the  lamp 


being  shifted  and  the  instrutnent  put  into  the  corresponding  hand; 
the  observer  comes  as  close  to  the  eye  as  possible,  and  this  may  be  J 
within  one  inch  or  evon  within  fifteen  millimetres.     If  now  the  eyes  " 
of  both  be  normal  in  rcfr.iotion,  and  in  both  the  accommodation  be 
entirely  at  i-est.  the  details  of  the  eye-ground  will  be  easily  seen.       M 
The  other  method,  called  the  indirect, uv  by  the  inverted  imager™ 
IS  as  follows:  the  ob8er\er  holds  the  mirror  twelve  or  fourleen 
inches  from   the  patient,  and  brings  before  the  latter's  eye,  and 
w-ithin  two  inchest  of  it,  a  biconvex  lens  of  two  and  one-half  inches  _ 
focus,     Tliis  lens  condenses  the  light  from  the  mirror,  and  also  ■ 
*^hl!''**^  ^^^  *^inergent  light  into  an  inverted  image  which  lies  at 
aljout  two  and  one-half  inches  from  the  lens,  l>ctwecn  it  and  the 
mirror.     The  observer  examines  this  aerial  image,  and  not  the  eye. 
s  bn^ht,  small,  and  covers  a  larger  surface  than  is  to  be  seen 
with  the  indirect  method,and  shows  bett^^r  the  relation  of  the  parts. 
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To  know  whereto  iHivct  llu-  li^ht.thfolist^rvershould  keep  both 
bis  eyes  upvn.  and  »t;st  the  upper  edge  of  tlie  iiiiri'or  on  the  iunt-r 
end  of  the  brow.  When  he  has  thrown  it  on  the  eye,  he  will  be 
attract*>d  and  emban-asiwd  by  the  reflection  from  the  cornea.  This 
annoyance  is  /rreiilest  when  the  rcfrion  of  the  macula  is  under  in- 
spfrH'lion.  One  leams,  after  a  time,  to  Imik  beside  this  reflection 
and  ijCTiore  it.  When  iisin^  the  indirect  method,  the  biconvex  lens 
fiirni.shet>  in  addition  two  n-flections  of  the  mirror  as  snmll,  round 
spots,  and  these  urv  gotten  out  of  the  way  by  givin^;^  it  a  slight  in- 
tnation.  In  this  kind  of  examination  the  corneal  reflex  sometimes 
L*cms  to  cover  the  whole  field.  A  little  change  in  the  position  of 
e  lens  or  mirror  will  rLimo\*e  It. 


t1 

I 


Tlie  dtree.t  method  of  examination  presentvS  fewer  difllculties  of 
instrumentation  than  does  the  indii'ect  method,  but  it  otTers  a  more 

ouiplicated  problem  than  the  other,  because  tlie  refractive  condi- 
tion of  the  eye  must  be  determined,  and,  if  ei-roneous,  must  be  cor- 

•ctetl  by  proper  srla.ss«'s  Wfore  the  inspection  of  the  fundus  can 
tAkc  place.  What  in  the  beginning-  is  a  difficulty,  becomes,  after  a 
time,  a  most  \-aluable  quality  of  the  direct  method. 

Wh.it  is  the  extent  of  field  and  what,  the  magnifying  power  by 
these  respective  methods  ^     It  m  assumed  that  hotli  observer  and 

bserved  have  normal  eyes,  whose  nodal  puint  is  l<i."J  mm.  from  the 
retina.  W'iihthe  rfj'recf  method  the  extent  of  lieltl  may  Iw  thus 
StAteil:  If  the  observer  could  ui.'ike  his  own  nodal  point,  coincide 
•with  the  anterior  principal  focus  of  the  patient's  eye,  lie  would  have 
3  field  equal  in  8i7.e  to  the  palitMit's  pupil.  Tins  woulii  bring  the 
eyes  within  about  7  mm.  of  each  other,  which  is  not  feasible.    At 


tt 


prarA688  or  the  ste. 


the  nemnst  apfiroach,  with  »  papiX  of  4  mm.  wr  have  a  fleW  of  al 
2  mm.  or  praci«-allr  what  corers  the  diameter  ot  the  optic  di 
Another  Umiuiion  is  the  size  and  form  of  the  ly^ht  employed.    W« 
see  its  image  <m  the  fundus  lone-  and  narrow,  and  the  bigger  it  i&^\ 
the  larprr  the  iUnminated  spAce.    It  foUows  that  we  ran  view  odI^ 

a  vei7  small  portion  of  the  fundus  at  a 
time.  The  magni/ginfj  jtower  will  be 
that  of  a  lens  about  iri  mm.,  or  ]  inch 
focus,  and  the  distance  from  the  eye  is 
unimportant.  It  may  be  stated  in  tenna 
of  anf^es  or  by  a  conventional  Imear 
standard.  By  the  former  ii  will  hv  5°  43', 
by  the  latter,  taking  10  inches  or  iiO  mm. 
at>  the  distance  of  distinct  vision,  it  will 
be  15  times,  if  we  lake  12  inches  or  3i)0 
mm.  as  the  staodard,  we  have  IS  times 
ma}niif>in^  power. 

By  the  indirect  method  the  extcjit  of 
Bcld  is  determined  by  the  diameter  of  the 
objective  tens  and  its  focal  len^h;  tli*- 
latter  bein^  the  more  important.  If  ih  > 
be  i\  inches  or  60  mm.  focuis  and  tlie 
duuneter  lie  H  iocfaes  or  30  mm.  tiie  cx- 
teat  of  field  will  be  fl  mm.  diameter.  This, 
bowe\'er,  is  not  realized  becnu:>e  of  the 
shape  and  size  of  the  gas  or  other  U^hl. 
It  amounts  to  about  S  diameters  of  the 
disc.  Ma^ifyinjT  power  is  also  deter- 
minifl  by  the  (oca)  lenirth  of  the  objective 
lens.  With  fMie  of  3|  incbes,  we  ba\'e 
about  4  times,  with  a  lens  of  3  inches  ws 
have  &  times.  That  is,  the  weaker  the 
fens  the  pnater  the  amplification;  at  the 
same  time  the  smaller  the  Rv]d, 

Intensity  of  illumination  is  bri^ter 
with  the  indirect  than  with  the  direct 
meth4ML 

To  bi>  prepanM  for  the  varloas  refntc- 
tivv  errors  which  will  be  met.  and  aJM> 
to  ci^rrect  such  as  may  belun;;  to  the  ob- 
scrrer,  a  series  o(  convex  ami  rtim-ave  trlaane*  are  pliic«i  behind  the 
miiTvr.  In  the  early  in^tniini'iits  thi-sr  were  few  m  numbiT  and  the 
mechanical  partes  simple.  Bui  .-ls  the  value  of  the  instrument  in  diu^- 
Doeticating^  refractive  em>rs  became  man?  fully  appreciated,  the 
number  of  gtasses  has  been  tncrmaed  and  the  medianian  for  them 
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kore  complex.  Wo  one  has  cultivated  this  kind  uf  improxemeitt 
morie  succ<?ssfully  than  Lonng:,  yi-t  thrre  nre  many  othor  g^>od  do 
\ice8,  by  Coil  [jer,  Neltlestiip,  Jackson  and  others.  A  moderately  com- 
plete s«t  or  (flasw's  IS  indispensable,  evt-n  though  accnrtite  diagnosis 
or  refractive  eiTors  is  not  sought.  Willioui  them  one  will  often  be 
limtttMl  to  the  use  of  the  invei-ted  imaj^  in  studying  the  pathulob'i- 
cal  cbangvii  of  the  fundus.  lu  medical  ophthalmoscopy  this  would 
be  a  serious  hindrance  to  a  just  application  uf  chuii^i's  in  the  optic 
nerve  and  retina.     Fig:.  18  shows  a  simple  style  of  instrument 


#  '  ei  r  't 


no.  u. 


with  8  concave  ami  T  convex  lenses.  Still  another,  by  Lorinp  (seo 
Flg^.  19).  gives  34  concave  and  'i'i  convex  by  interposing''  a  f|uadrunt 
ou  which  are  strong  plus  and  minus  glasses,  and  the  seties  is  still 
fa.rther  enlarged  by  using  what  are  called  half  numlH>rs, 

Another  arrangemont  has  been  intrwlnced  by  the  writer  to  en- 
able an  observer  to  command  the  series  of  lenses  without  removing 
the  instrument  from  his  eye.  This  is  done  by  cog-wheels  playing 
upon  two  discs  \vhieh  contain  the  lensi>s,  and  hesidi's  a  full  series 
of  spherical  glasses,  cylindric  glasses  from  the  spectacle  box  can  be 
inserted  in  a  spring  clip.    See  Fig.  30. 
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A  loii/*^  handle  is  a  decidtfd  convenienc<?uiilessa  petient  is  in  bed, 
when  lh«  ivory  poHion  niay,  if  needful,  be  unscrewed. 

Another  form  of  ophthalmosropi*  is  the  hinociihtr  (Giiiitid-TtHi- 
lon)  wliich  KiVL'S  st<'re«scopic  t'ffL'ct  and  is  available  only  for  the 
inverted  iningc.  It  is  sekloui  i-iiiploywl.  Tlieix;  are  flxi-O  or  dein- 
onstruling:  ophthalmoscopes,  Liubivich,  Cusoo,  etc.  Burke  substi- 
tuted a  concave  mirror  for  the  convex  leus  in  gvttiii^  the  uivertcd 
hiiag<c  and  enlar^s  the  mafcuifying^  |)ower.  ^H 

In  learning  to  use  the  ophthalmoscope,  the  first  requirement  1^^ 
that  bolli  parties  lay  aside  all  elloi'ts  of  accommodation.    Tlie  pa- 
tient UKuatly  doi»4  tbiii.  because  he  has  no  object  to  inspect,  and  his    I 
eye  is  dazzled  by  the  glare;  yet  too  much  depeiidciice  cannot  safely 
be  placed  on  this  assumption,  as  \^il]  l>e  dwelt  upon  hereafter.   The 
inexpciicnccKl  observer  never  does  this,  hut  loolis  as  he  always 
would  at  a  near  object,  uud  not  as  he  would  at  a  distant  one — 
other  words,  he  calte  iu  play  his  accommodation.    To  prove 
and  to  enable  him  to  see,  he  may,  when  using*  the  diriK-t  method, 
behind  the  mirror  a  concave  i^lass  of  10  inches  focus.    Then  he  will 
see  the  bottom  of  the  eye,  just  as  he  would  read  a  book  ton  inclies 
away.    But  let  hmi  weaken  this  glass  to  30  inches,  and  again  he 
will  see;  and  then  to  40  inches,  and  perlia]>s  hestdlwitl  nvi:.     His 
problem  is  to  see  clearly,  without  any  glass  and  with  no  ello: 
He  must  cultivate  this  habit,    La'I  him  practise  looking  with 
convex  glass  of  H"  focus  before  one  eye  at  a  page  Tj  inches  away, 
or  as  much  farther  as  he  can  read,  keeping  the  other  eye  open. 
He  will  finally  find  whether  he  can,  at  pleasni-e,  utterly  abandon 
accommodation,  or  what  fraction  of  it  he  is  obliged  to  use.    What- 
ever that  may  he,  he  is  to  allow  for  it  as  his  personal  etxuation  of 
ern)r.    If,  however,  the  observer  do  not  have  normal  eyes,  he  mu^^ 
put  behind  the  mii-ror  the  glass  which  corrects  his  sight  for  dl^| 
tance,  plus  or  minus  the  glass  which  his  habit  of  accommodation 
comjiels  hun  to  employ.     Then  he  is  in  position  to  examine  abnor- 
mal «yes.    In  doing  this  he  will  have  to  add  to  his  correct! ng-glass, 
or  subtract  from  it,  the  glass  which  cor!*ect,s  the  eri*ar  of  the  pa- 
tient's eye.     On  a  later  pagi*  a  alight  modilication  of  this  stateuieu^^ 
will  be  made,  and  mure  details  meutioned.  ^H 

The  following  method  of  conducting  an  examination  is  suggest<^^ 
as  being  sure  to  cover  all  the  points  of  a  case. 

First,  illuminate  the  eye  with  the  mirror  from  a  distance  of  six- 
teen or  eighteen  inches,  and  let  the  light  play  from  side  to  side  over 
tlie  cornea.  This  will  show  oiwieities  in  the  cornea  or  lens  and  the 
degroe  of  luminosity  of  the  fundus.  U  the  eye  be  of  decidedly  ab- 
Qormal  ivfraclion  or  ainctropic,  retinal  blood-vessels  will  be  visible. 
They  may  indicato  that  the  eye  is  either  near-sighted  or  far-sighted. 
If  the  former,  the  vessels  \viU  move  in  a  dii-ectlon  opposite  to  the 


motion  of  the  oljser\'er  as  hemo\-cs  his  heati  from  side  to  side,  uhi' 
(orrar-sig-bltiliu'ss  the  vessels  will  move  in  the  same  direction  wit-^j 
the  motions  of  the  observor. 

Having  this  pn-limiiiArj*  i(l)*a  of  the  state  of  the  eye,  the  biec 
vex  or  objective  lejia  may  then  be  put  up  for  the  inverted  imati^ 
Tlie  lens  is  held  by  the  thumb  and  fuivfln^r,  while  the  little  t1n( 
takes  a  supjiort  on  the  edge  of  the  temple.     To  find  the  nerve. 
itt  the  iig-ht  eye.  let  the  patient  look  at  the  obser\-er's  left  ear  aDd_ 
vice  versa;  or  look  straight  forwaiil  while  the  observer  moves  11 
to  the  temporal  side.    The  lens  ia  to  be  moved  a  little  from  side 
side,  which  of  coiirsi'  carries  the  image  with  it;  and  it  will  be  notic* 
that  parts  upon  deep(?r  planes,  as  in  the  case  of  excavation  of  tl 
optic  nerve,  have  a  ^I'eater  range  of  movement  than  do  the  mor 
su|M>rflcial  parts.    For  instance,  the  edge  of  the  nerve  will  move 
less  extensively  than  its   bottom    if    there   be  exeavation.      Tt 
little  finger  may  be  allowed  to  press  on  the  eye,  at  the  same  til 
lifting  the  lid,  and   thereby  determine  whether  a   little  incre! 
of  tension  will  cause  pulsation  of  the  ix-tinal  vessels.    After inspt 
ing  the  nerve,  the  patient  should  be  diivcte<l  to  look  in  every  dire< 
tion,  to  bring  all  parta  of  the  eye-ground  into  view.    The  region 
the  macula  will  also  be  noted,  although  tliis  «-ill  often  not  bo  w< 
seen  unless  the  pupil  has  been  dilutml  by  atropia. 

Next,  the  eye  iihoutd  be  inspL-cted  by  the  upright  image,  the  o\ 
server  coming  so  close  to  the  face  as  even  to  touch  it,  and  bringii 
the  light  to  the  requisite  position  to  permit  close  appi^uch,  Ko^ 
it  will  be  needful  to  put  behuul  the  min-or  such  glasses  as  neutral- 
ize^ refractive  errors,  and  the  details  of  the  fundus  will  be  moi*e  fuUj 
appreciated,  besides  learning  what  is  the  state  of  refraction.  I  di 
not  mean  to  be  understuud  as  intimating  that  the  diagnosis  of  the 
state  of  refraction  will  easily  l>o  made  hy  the  beginner— on  the  con- 
trary, ho  will  meet  not  a  few  difHculties;  hut  at  a  later  portion  of 
this  tivatise  the  subject  will  be  considered.  ^M 

After  having  studied  the  bottom  of  the  eye,  a  strong  conve:^' 
lens,  say  of  three  inches  focus,  may  be  put  behind  the  minx>r  to 
enable  one  to  inspect  the  crystalline,  the  anterior  part  of  the  vitre- 
ous, and  the  cornea,  the  patient  being  told  to  look  in  dilfenmt  direc- 
tions, to  throw  into  view  the  ]>eripherj'  of  the  lens  or  vitreous 
opacities  not  in  the  field.     It  will  be  well  to  turn  down  the  light  ta 

get  a  view  of  ver>-  faint  opacities  in  any  of  the  media  and  one  will 

look  from  various  distflnces,  by  doing  which  the  magnifying  ])owei^| 
will  be  altered.     Finally,  turn  the  patient  to  face  the  light  and  use 
the  focal  Illumination  already  descr-ibed  (page  36).     Of  coui-se,  re- 
gard must  be  had  to  the  sensitivenesa  of  the  patient's  eye  and  >t.^| 
liability  to  injui->-  by  intense  light.     In  most  cases  no  harm  results, 
and  this  is  specially  true  of  lesions  of  the  optic  ^e^^-e,  retina^  and 
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In  vcrj'  many  cases,  only  tlie  direct  method  need  be  used, 
Itothe  fuudus  :is  tliUB  8tH>n  we  will  now  call  attontiun. 
ThtFundua  Oculi  as  seen  by  the  Ophthalmoscope,  and  eape- 
tiaiinby  the  upright  image. — The  larger  the  pupi!  the  easier  uud 
more  f omplet*  will  be  an  exnmination,  but  one  will  seldom  need  to 
BKjiropia.     If  mydriasis  is  rwiuii-ed,  a  4)(  solution  of  roraine  will 
usuall}'  ^vo  siifTlcient  enlargement  in   SO  ur  30  minutes  and  it 
pusesina  few  hours.    Tlie  object  fliiit  sought  is  the  optic  nerve^ 
wbch  appears  as  a  cii-cular  disc  on  which  the  retinal  vessels  are 
SMIL  For  the  recognition  of  the  anatomy  of  the  nerve  compaivd 
with  its  ophthalmoscopic   pictmx'  see   Fiij.  21.      Its  color  varies 
ftwii  pinkish- white  to  deup   red;   often  the  whole  surface  is  not 
of  the  same  hue,  a  part  being  retl  and  the  rest  pale,  and  this  may 
be  respectively  the  nasal  side  contrasted  with  the  tcmp^^ral  side, 
or  the  circumference   contrast^'d   with   the  centre.      The  whiter 
parts  reflect  light  more  hrilliantly  because  they  are  sunken  and" 
concave,  and  the  paucity  of  fibres  in  the  depivssed  part  favore 
penetmUou  of  li^ht   to,  and   Ma  n'tleelion  froni,  the  lamina 
ibrosa.    The  depression  or  so-called  excavalion  often  found  in  the 
*r\-e  may  be  centnil  and  small,  or  in  extent  it  may  exceed  lialf  its 
liameler,  or  it  may  be  a  slofie  on  the  temporal  side,  or  more  rarely 
lownward;  or  the  outer  Imlf  may  Ih"  ntinosl  tint  and  U'low  the  level 
of  the  inner,  like  a  stop.    The  ner\*e  Is  sometimes  a  tnu-  papilla,  and 
highest  part  may  be  central  or  on  the  nasal  side.  In  aU  cases  the 
is  tr.iiislucent,  sothatone  looks  through  a  depth  of  snl)stanee, 
the  linnt  of  iuspection  is  the  lamina  cribrosa.    The  latter  when 
is  densely  white,  and  is  often  mottled  with  dai-k  spots.     As 
ner\-e-flbrv8  come  through  its  meshes,  they  lose  their  neuri- 
■mmu  and  become  transparent  axis  cylinders.     The  nerve  is  some- 
oval,  Willi  its  long  axis  vertical,  and,  even  when  tnily  circu- 
\y  by  reason  of  astigmatism  seem  to  be  oval  in  any  direction. 
some1im(*s  has  an  irregular  outline.     Tlie  border  is  well  defined, 
-•ing  sharply  cut  by  the  edge  of  the  choroidal  aperture,  and  often 
a  black  pigment  deposit  extends  more  or  less  about  it.    Sometimes 
the  choroidal  opening  is  appriH-iably  largiT  than  tliat  in  the  sclera, 
and  a  narrow  ring  of  the  latter  is  to  bv  observed.    If  the  optic 
fibres  are  heaped  together  in  a  certain  sp:ice,  they  will  be  easily 
recognized  as  they  croaa  the  edge  of  the  disc  and  extend  into  the 
reitina,  swmetimes  to  a  considerable  distance.     In  eyes  deeply  pig- 
mented, the  optic  nerve  is  always  by  conti-ast  more  red,  and  the 
nerv'ivflhn's  arc  more  distinct.     Sometimes  they  make  a  complete 
fringe  or  aureole  of  hair-like  radiating  litie-s. 

Tlie  conspicuous  fi-ature  of  the  neiTo  is  the  network  of  vessels 
which  appear  upon  it.     They  emerge  and  enter  near  its  centre,  and 
}Dt  many  varieties  of  arraugemeut  and  subdivision.    A  single 
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arterial  fmnlF  usually  comes  up  from  the  bottom  of  the  disc 
st'ntis  branches  abovi?  and  below,  the  veins  takm/<  a  course  neai 
parallel  with  the  arterirs.     It  would  be  useless  to  attempt  to 
scribe  all  the  varieties  which  the  vessc-Is  prt'sent.    The  diagrai 
from   Leber  (Fig-,  i'i)  gives   the  vessels  and   their   nonienclatur«?- 
Besides  these  main  branches,  there  are  iiiaii.v  fliier  tnigs  wbid^ 
pass  from  the  ner\-e  in  the  horizontal  meridian,  and  they  are  mos<> 
numerous  on  the  temporal  side.    Tlie  number  of  the  vessels  on  th«^ 
disc  is  exceedingly  various,  and  sometimes  they  spring^  forward  us. 

lar^  curves  and  take  m~ 
sinuous  course,  or  maj*' 
even  curve  around  each 
other  in  coinplete  or  par- 
tial spirals.  Such  pecu- 
liarities will  have  relation 
to  the  vascularity  of  tl: 
^•neral  system,  and  d 
allowance  must  bo  mad 
Sometimes  the  w*alls 
the  arteries areof  unusu. 
thickness  for  a  ceii^ii 
distance  beyond  llie  dis 
and  then  they  have 
whitish  border. 

At   the   regrion  of  thi 
yel  low  spot  there  are  nev 
any  larpe  vessels,  but  ll 
will  be  seen  that  from  t 
transver-se  hrnncht'ifiabove 
and  below  numeroussmali 
twigs  are  sent  down  wlu 
run  almost  to  the   fove 
So  flue  are  these  that  foi 
a  long  time  it  was  declared 
that  the  region  of  the  macula  was  the  most  poorly  supjilied  with 
vessels.    This,  however,  is  erroneous,  as  has  been  shown  by  Settle-, 
sliipj  Becker,  Loring,  and  others.    Nettleshlp  says:  *'0n  compari 
dilTenMit  parts  of  the  retina,  I  find  that  while  in  an  ai-ea  of  jV, 
s»iuare  inch  in  the  yellow  spot  i-ep-ion,  forly  complete  eapilla 
meshes  can  be  counted,  not  inoitj  than  from  six  to  nine  are  included 
in  the  same  area  at  a  spot  /q  inch  behind  the  oi-a  seri-ata.lhe  injec- 
tion being  equally  complete  in  both  places.     The  area  of  Ihe/oreo 
centraifs,  which  is  destitute  of  vessels  m  the  specimen  here  figured, 
etiual  to  about  ^^^^  square  inch,  and  is  irregularly  oblong.     It 
scarcely  larger  than  the  single  eapillary  meshes  at  the  oruaerra/o." 


I#<,tlMmal  ifaMUh  of  optic  mtw:  t.  r.  external 
P«|M0  *tm;  1%  llw  iBtarTwrtHi  wr»^- :  l.  lunltia 
'  4  poMcrfor  dllwr  utorim;  S.  S.  «•(<*•:  Ck. 
.        n-ilnm;  t.  T,  lendlnooa  or  aclcnu  ilnic:  p,  P, 
CborobM  nng;  C.  optic  pApkllaL. 
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Another  frequent  anomaly  Is  that  a  vessel  may  come  out  at  the 
mar^n  of  the  optic  norve,  or  at  a  point  beyond  the  margin,  and 
back  to  the  retina.  These  hare  been  ealled  eilio-retinal  vessels 
B  Nettlesliip:  '"  Koyal  London  Oph.  Hubp.  Ki'iwrls,"  vol,  \x..,  part 
2,  p.  161,  December,  1877).  Mr.  N.  found  one  such  vessel  in  a  micro- 
.si-opic  examination  of  the  optic  nerve,  anti  proved  that  it  passed 
'frooi  the  sclera,  at  the  level  of  the  lanniia  ci-ibrosa,  into  the  nerve 
and  to  the  retina,  and  such  vesseUs  seem  in  all  cases  de.stined  to  the 
Nupply  of  the  reg-ion  of  the  macula  luten.  T>ie  opportunity  of  see- 
ing them  is  mast  ofti.-n  given  In  the  churuidal  crescent  of  myopic 
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Tm.  n.— BkMid'TeKadBof  Ui*  B«(lkiL   niu.  Artnria  naia]lsiiup''iiar:<ini.  u-irrLn  nn*&IU  Inferior: 
«(»,  all,  «ncrU  lomtwrsti*  mpttinr  uuiMt^ot;  riu.  rni',<r<>ii«  iuuaJlHiiu|ifrl»ruiiJ  liiftiHor:  vr». 


The  retina  Is  to  a  slight  dcgivo  disremihh!  as  a  tissue,  notwith- 
standing it«  traiiHparency,  and  near  the  disc  its  nptic  nerve-layer 
usually  appears,  with  greater  or  le-ss  cunspicuuusriess,  as  fine  hair- 
like lines  radialmg-  from  the  margin.  Above  and  below  they  are 
most  marked,  and  they  cluster  around  the  principal  vessels.  The 
visibility  of  the  retina,  as  well  us  tlie  tone  of  the  fuiKius.  deiwjnds 
chiefly  nn  the  quiinlity  of  pigment  m  the  epithelium  and  m  the 
choroid.  In  blue-eyed  persons  the  retina  seems  very  transparent, 
and  the  fundus  of  a  brilliant  ii<d.  In  dark-eyed,  and  fspeeially  m 
d:irk>«kinned  persons,  mfgrofs,  IiidiiiiiH.  etc.^  the  iTtma  seems  ojHtl- 

escent,  and  the  hue  of  tliu  fundus  is  dull,  and  of  a  dun  or  t4in  color. 
4  ■  ..:■•••..     
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The  pigrmentntion  ib  aLw:iys  deepest  about  the  ceutral  region,  bu- 
c&tise  the  cpitholiuni  is  more  saturated,  while  the  remoter  part* 
permit  the  choroidal  vt«4Sfts  N)  be  seen  as  light-rwi  stripes  with  Ir- 
re^lar  islets  of  pigment.  The  surfiice  of  the  retina  sonictiiiies 
shuwi;  a  flashy,  silvery  reflection,  which  glances  along  the  vessels 
and  plays  about  the  macula  hitea.  It  altei-s  in  phu'e  and  Toriii,  on 
the  slightest  movement  of  the  eye  or  of  tlie  mirror,  and  the  spot 
which  it  has  left  hutj  a  perfectly  nuruiul  took.  This  is  seen  in  dark 
eyes  and  iti  young- children  most  frequently.  It  is  not  pathological. 
Another  pheiioinonon  Is  a  eiivlc  which  sometimes  appears  at  the 
middle  of  the  fundus,  around  the  fovea  as  a  centre, and  has  a  diam- 
eter varyhiff  from  one  to  two  discs,  as  seen  hy  the  upright  image. 
This  is  also  visible  by  the  iiiverteil  iiieihod,  and  is  evidently  an 
annular  reflection.  Pitjbably  in  these  cases  the  source  of  reflection 
is  the  membruna  hmitans.  The  reason  why  the  macula  should  be 
the  special  seat  of  such  appearances  is  its  cunvexo-coucave  surface. 
The  fovea  centmlia  often  shows  as  a  small  glistening  dot,  more  or 
less  completely  circular  as  the  light  plays  over  it.  Its  concavity 
favors  its  action  as  a  reflector.  In  a  myopic  eye,  where  this  was 
seen,  I  have  obser\'ed  it  to  be  most  brilliant  before  the  perfectly 
correcting  gta.ss  was  employed,  and  that  when  this  was  used  it  dis- 
appean^d  almost  entirely. 

It  has  been  said  that  the  arteries  of  the  retina  tire  smaller  and 
brighter  than  the  veins.  It  must  l>e  added  that  they  exhibit  a  well- 
dellned  lino  of  Uglit  along  their  centre,  which,  in  the  veins,  is  much 
less  conspicuous.  This  is  an  optical  elfoct  wliose  cause  has  been 
disputed,  and  a  most  valuable  pai>er  upon  it  was-  publisbed  by  l)r. 
Loring  in  "  Trans.  Amer.  Oph.  Soc."  That  it  is  due  to  the  refractive 
actiim  ttf  the  column  of  hleotl  in  the  vessel  eoiulensing  the  light 
which  passes  through  it  anti  is  again  reJliicted  from  the  untlerlying 
surface,  has  been  provt'd  to  myself  by  two  cases,  in  one  of  them 
there  was  an  etiusion  of  blood  beneath  the  clioniit),  which  made  a 
dark  patch.  This  was  erosst.'d  hy  a  vein  on  wliicU  no  light-streak 
was  present  while  it  tnivei*sed  this  dark  surface,  but  where  situated 
upon  the  normal  choivid,  the  usual  streak  was  distinct.  As  the 
blood-jrat-ch  became  absorlwd  and  a  while  selenil  surface  came  to 
view,  which  was  caused  hy  ruptuiv  of  the  choroid,  not  only  did  llie 
vessel  n-cover  its  usual  light-streak,  but  this  iMtame  jnuch  moi-e 
decided  than  upon  tjie  adjacent  {tortions  of  the  vessel.  A  second 
case  bearing  on  this  point  was  one  of  extivme  colloid  deposit  upon 
the  choroid,  having  all  the  brilliancy  of  the  most  marked  patches  of 
fotty  degeneration,  as  found  in  albnmintn-ic  retinitis.  Tliis  glitter- 
ing surface  was  about  two  discs  long  and  one  disc  wide,  and  was 
behind  oneof  thetransvers*^  retinal  arteries.  As  the  artery  crossed 
llu»  spot,  the  whole  vesseUwas  a  bpght  ribbon  of  light — the  central 
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stri'tik  Iwing  intensified  and  wident'd  so  as  to  pqurtl  tlie  diamol.pr  or 
the  vessel.  On  eitht-r  side  of  this  spot  lUe  art^-ry  had  the  usual 
app«aranc«.  It  is  therefore  evident  that  the  li;^lit-slieak  depends 
chiefly  on  the  reflecting-  properties  of  the  surface  over  whicli  the 
vessels  pjiss,  and  on  the  natm-e  of  the  hlood-colunin.  That  some 
reflection  comes  from  the  surface  of  the  vessel  is  true,  but  it  is  cx- 
ccasively  slight,  as  piwe*!  hy  my  fli*st  casu  while  the  jjlood-patch 
was  fresh  and  dark.  The  "  ligrht'Strcalv''' is,  therefore,  a  plu-nuuii*- 
non  of  refraction  and  reflection,  and  the  lig-ht  must  pass  through 
the  vessel  from  in  front  and  penetrate  to  tlie  sclera,  to  be  then  re- 
flected from  the  latter  and  ag^m  act*'d  upon  by  the  blood-vessel, 
which  coniienst^  it  into  the  bright,  luminous  streak.  This  is  essen- 
tially the  view  first  announced  by  Ixiring-  (see  "  Trans.  Ainer.  Oph. 
Soc.*"  ISSl). 

Pulsation  of  the  veins  upon  the  optic  disc  Ls  quite  common.  It 
is  explained  by  Donders  as  the  elfect  of  the  arterial  tension  com- 
municated to  the  veins  throuj^h  the  vibiX'ous.and  causing'  pulsatory 
movement  on  the  optic  disc,  because  here  the  coluum  of  venous 
blood  is  just  escaping'  from  the  intraocular  pressure.  It  is  most 
apt  to  be  seen  when  the  veins  are  large.  Schoen  was  able  to  study 
this  in  a  patient  whose  pulse  was  only  16  to  33  per  minute.  He 
concludtHi  that  the  venous  pul.se  is  meivly  the  effect  of  the  pulse  of 
the  artery  upon  the  vein  as  tho  two  veascls  lie  in  juxtaposition 
in  the  optic  nerve. — Klin.  Mnnfitsbiiitter  (Zehender),  Sept.,  1881. 
Pulsation  of  the  arteries  occuni  when  the  intraocular  pressure  rises 
to  an  abnomial  degree,  or  in  cases  of  disease  of  the  lieart  (aortic 
valveslor  large  vessels,  and  under  some  otluT  morbid  circumstances. 
PuUation  of  lioth  arteries  and  veins  can  always  be  causod  by  pres- 
sure with  the  finger,  and,  if  it  be  made  very  strong,  the  circula-tion 
can  be  entirely  suspended. 

In  observing  the  fundus  closely,  if  the  tissues  arc  normal  and 
the  refraction  perfectly  corrected,  the  retinal  epithelium  is  seen  as 
a  gt*anular  surface,  like  the  nni»st  emery-paper,  and  its  molecular 
look  is  perfectly  distinct.  A  few  glistening  dots  are  sometimes  seen 
near  the  macula,  which  appear  to  have  no  special  importance. 

The  fovea  centralis  is  always  the  most  dilHcult  spot  to  examine, 
especially  with  undilaterl  pupil.  It  has  a  dull,  red  look,  or  may  n'- 
tum,  as  above  stat^vl,  a  gray  reflection,  which  may  Ixi  a  partial  or 
complete  ring,  which  ftickersat  the  slighest  movement,  ami  is  about, 
one-fourth  orone-«ixth  of  a  disc  in  diameter.  In  young  persons  it 
is  widest  anil  most  distinct.  The  vcr^^  centre  is  so  deep  in  color  as 
to  be  .almost  bi-owTi. 

The  degree  to  which  the  choroid  can  be  seen  varies  with  the 
pigmentation  of  the  eye.  In  albinoes  tho  vessels  are  visible,  even 
about  the  ma«ula»    In  greater  degrees  of  pigmentation,  some  ves- 
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sela  may  appear  between  the  nerve  and  macula,  and  in  all  persons 
they  are  distinct  at  the  eccentric  parts  of  the  fundus.  They  are  of 
a  light  pink  hue,  appearing  like  flat  stripes,  and  have;  a  curvilinear 
arrangement  and  interlacement  in  distinct  meshes.  No  distinctioh 
can  be  made  in  them  between  ai-teries  and  veins.  Sometimes  the 
place  of  beginning  of  the  venfe  vorticosae  is  recognizable.  Between 
the  meshes  of  the  choroidal  vessels  the  pigment-stroma  is  seen  in 
more  or  less  dark  patches  of  irregular  shape.  The  visible  choroidal 
vessels  are  always  broader  than  the  retinal  trunks.  Immediately 
around  the  optic  nerve  the  choroidal  pigment  is  often  quite  abund- 
ant over  a  considerable  breadth  of  surface,  and,  as  above  said,  the 
central  part  of  the  fundus  is  overspread  with  a  uniform  layer,  which 
usually  completely  hides  the  choroidal  vessels.  For  verification  of 
above  description,  see  colored  plate  at  the  back  of  the  book. 


CHAPTER  T. 

As  we  shall  have  to  cnnsidcr  the  proper  use  or  glasses  in  correct- 
ing' erix>rs  of  a4.'ConiEn(xl:ilion  and  rffractiuri,  we  may  say  a  few 
words  in  ^'iieral  u|>ou  their  vari*ftius  and  pixjperties. 

W«  have  lo  deal  with  ginsJies  of  spherical  curvatupe  which  are 
convex  or  concave,  and  we  have  glas-H's  of  cylindrieal  curvature. 
also  convex  or  concave.  We  also  have  -rlasses  whose  surfaces  are 
plane,  hilt  not  ])ar.Ulel  to  each  other,  viz.,  i>i-tsiii«.  Very  exception- 
ally j^la&si'K  ^'ruund  to  a  hyperbola  have  been  i;.sed. 

In  sphei-ical  glasses  we  liave  the  following  forms: 

The  convex  are  called  positive  or  collective  or  tnasriifyiiig  g'lasses, 
and  aiv  denoted  by  the  sign  -r.  The  concave  are  called  negrative 
or  dispersive  or  minifying-  glasses,  and  are  denoted  by  the  sign  — . 
The  focus  of  a  p-Iass  is  tht^  placf>  where  the  rays  from  a  ^'Iven  object 
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jnjpt  each  other  on  the  axis  of  the  grlass.  For  paraltel  rayR  the 
~ptace  of  crossinji;  is  called  the  principal  focus,  and  this  is  understood 
when  no  adj*?ctive  is  usetl.  If  an  object  be  near  enough  to  the  lens 
to  emit  diverging'  rays,  these,  if  they  cross,  do  so  at  points  called 
conjugnte  foci.  For  convex  lenses  the  foci  are  real  and  positive,  and 
on  the  side  of  the  lens  opposite  to  the  oliject..  For  concave  lenses 
tlie  foci  are  negative,  imasinafj',  or  virtual,  and  on  the  same  side 
with  the  oliject.  But  for  convex  glasses,  if  the  oliji'ct  he  situated 
al  the  principal  focus,  the  rays  after  passing  the  lens  will  not  con* 
verge,  but  be  iwrallel;  hence  there  will  be  no  focus.  If  the  object 
come  gtill  nearer,  the  rays  will  ho  divergent,  and  the  focus  virtual. 
For  concave  glasses  the  rays  become  more  divergent  as  the  object 
approaches  the  principal  focus,  and  at  tins  point  rays  cannot  pass 
throuffa,  because  the  diveruvnce  becomes  too  gi-eat.    In  Figure  "-'3, 
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we  have  the  pi'ineipal  forms  of  lenses,  viz.:  the  planiwonvex  A,  tho 
biconvex  B,  thi?  convex  meniscus  C,  also  the  plantMroneave  D,  tliu 
bieoneave  E,antl  thu  concave  meniscus  F.  The  first  tiinn'  an»  alt 
positive,  anil  ttie  last  three  are  all  negrative  lenses.  The  biconcave 
and  biconvex  are  supposed  to  have  curvatures  the  same  on  eacU 
side,  but  tbis  may  not  be,  and  frequently  is  not,  the  case. 

Imafccs  from  pins  (/.e..  convex)  g-Uusses  are  inverted  and  smaller, 
if  the  ohj(^t  bo  beyond  the  principal  focus.  If  the  objAt  be  at  the 
principal  focus,  no  image  is  formed.  If  it  be  nearer  than  the  prin- 
cipal focus,  the  image  is  not  real,  but  is  virtual  and  erect,  and  larger 
than  the  oitject;  the  lens  then  becomes  a  magniifier  (loupe).  Im- 
ages from  minus  [i.e.,  concave}  glasses  are  alwa^vs  small,  erect,  and 
viilual.  provided  the  object  bo  fai-ther  than  the  principal  focus.  If 
an  object  lie  at  or  neaivr  than  the  principal  focus,  no  Jniagt;  can 
be  formed. 

Cylindric  g-lasses  are  ^ound  by  a  cylindric  tool,  and  have  a 
cur\'e  whose  maximum  is  at  rig-ht  angles  to  the  axis  of  the  cylinder, 

while  in  tho  direction  paral- 
lel to  the  axis  there  is  no 
curve.  Such  glasses  cannot 
form  images,  although  they 
may  be  said  to  have  foci  ac- 
cottling  to  the  laws  of  spheri- 
cal lenses.  Cylindric  glasses 
ai"t!  shown  in  Figure  'Zi  and 
B  B  lepi-esentod  with  square  out- 

^"•**-  lines.    In  practice  they  are 

cut  oval  like  other  glasses.  The  axis  is  shown  to  be  along  the  mid- 
dle of  the  cun.*e  and  parallel  to  the  edge;. 

Prisms  u.sed  in  ophthalmic  practice  ai*  of  only  moderate  angle. 
They  deflect  rays,  and,  leaving  out  of  view  a  slight  dispersion  and 
decuinpositiun  of  rays,  they  do  not  cause  them  either  to  converge 
or  diverge.  They  therefore  have  no  foci,  and  form  no  images. 
When  an  object  is  \iewcd  through  them,  it  is  apparently  displaced. 
The  dii-ection  of  deflection  of  rays  by  a  prism  is  always  toward  its 
base;  the  apparent  displacement  of  an  object  is  always  toward  the 
angle.  The  degree  to  which  ]>risms  deflect  light  is  \\\  proportion  to 
their  angle  and  their  mdex  of  refraction.  For  prisms  of  small 
angle,  i.e.,  not  more  than  ti%  the  amount  of  dcfl(K:tion  is  one-half 
the  angle. 

Thp.  Armngemeni  and  Notnenclafure  of  Glasses. — Formerly 
no  better  aid  could  be  had  m  choosmg  glasses  than  the  advice  of 
the  optician  from  whom  tbey  were  purchased.  At  present,  oph- 
thalmic surgeons  find  their  function  to  consist  largely  in  advice  upon 
this  subject.    They  reiiuiru  a  trial-case  more  or  less  complete,  which 
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must  contain  spherical  and  cylindric  j^lasfies,  both  convex  and  con- 
cave; also  prisms  from  1"  up  to  20',  and  a  suitable  frame.  A  slip 
of  red  glass  and  an  opaque  screen  ai"e  usually  added.  In  giving' 
numbers  to  g-lasscs  it  was  formerly  the  practice  to  do  so  upon  the 
flfunimption  that  the  index  or  n'fraction  of  the  material  was  1.5  ( j)i, 
□nd,  for  a  double  convex  or  duublu  concave  j^-luss  both  whose  curves 
were  alike,  the  focus  was  found  by  tbo  rule  that  the  focus  was  etiual 
lu  the  radius  of  curvature.' 

Another  cmbarrasi»ment  is  the  want  of  uniformity  in  the  inch 
sure  among  dilferent  nation.-*.  The  following  are  samples:  the 
lish  Inch  is  '-;5.3  mm.;  tlie  Avistrlan  is  -'G.:i4  mm.;  the  Prussian 
is  26.1a  mm.;  the  Paris  inch  Is  2T.0T  mm.  Between  the  English 
and  the  Paris  inch  Ihe  difference  is  ^.  In  the  numbering  of  glasses. 
therefore,  two  things  ueedeil  to  he  readjusted :  flrat.,  the  error  aris- 
ing from  regarding  the  radius  of  a  bi-spherical  lens  as  the  equiva- 
lent of  its  focus,  and  vice  versa;  secondly,  the  discrepancy  as  to  the 
standard  measure.  The  latter  objection  is  overcome  by  ahaudnn- 
)ug  the  use  of  inches  and  employing  the  metric  system  of  expres- 
sion. The  first  dirticulty  is  obviated  by  numbering  glasses  accord- 
ing to  their  n^fractive  power  and  not  according  to  their  focus. 
fRcfracting  power  is  the  reciprocal  or  inverse  of  the  focus.  Thus, 
a  lens  of  30  Indies  focus  has  a  refractive  power  of  ^,  Tliia  fi-ac- 
tion  may  bo  expressed  in  dt-cimal  form  and  it  becomes  .03S.  A  lens 
of  20  inches  focus  has  a  refra<!l.ivc  power  of  ^,  or  .05.  A  lens  of  4 
inches  foc:us  has  a  refractive  power  of  |,  or  .','5. 

The  glassuf  in  actual  use  begun  at  the  numbers  with  long  foci, 
and  came  down  to  those  of  shoi-t  foci — that  is,  from  the  weak  to  the 
strong;  but  there  was  no  regularity  in  the  progression;  no  com- 
mon interval  was  ot>seni-ed  {see  column  1  of  the  tabic  on  page  5T). 
Kow,  for  puriM>ses  of  scientific  study,  and  for  convenience  in  exami- 
nations, regularity  of  interval  is  highly  eouvcniinit.  Attempts 
have  been  made  to  secure  this  desideratum,  and  various  intervals 
have  iKien  suggest,i*d.  viz.,  the  fractions  ,^ ,.  j^o,  j'o,  j*j,  i\.  When, 
however,  the  metric  measure  was  substituted  for  the  inch,  it  w!is 
also  resolved  to  establish  a  metric  interval  which  should  become 
tlie  unit  of  measure  and  Yhe  standard  of  gradation  between  num- 
bura.     Facility  in  calcidations,  and  uniformity,  both  in  gradations 


'  Ttils  resalu  froui  the  fonuulA  ^^t^.-  lo  """hich  F  slAnds  for  focus,  r  tor 
rmUiuancI  n — 1  for  Imlexof  refmction.  If  now  r=ISuad  nsl.S,  tho  ronuula 
Iwnomes  F=f,ri.T,=  *i*=l'-.  that  to,  ihu  focus  in  equal  t«  tlio  null  us.  It  tunm 
itiil  that  th«> glass  nuw  inu^dowoot  have  thfhulcx  l..~.  biita  hiKhcr  donrree 
Tarylng  between  1.S2  and  1.53  (Ns^l].  Javal  asBUnies  it  to  be  1.34.  If  wo 
SMlwtitute  thifl  in  the  funuulii.  we  hnve  V=jJ^,=^,j=H.i.  That  I«.  the 
fi-NiuB  if  lam  than  13  iiiubi-«,  luid  very  nf^jirly  11  inchee. 
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and  in  nomnnrlatun*.  wi'ii-  ttn'  objrcls  sought..  The  unit  is  a  g'lass 
of  one  metre  fot-al  k'njrtli,  which  in  EnyUsh  measure  equals  39.37 
inches,  and  is  called  a  dtoplry  (Fi-ench  dioptric)  (D).  In  French 
measure  it  would  he  37  Paris  inches.  But  this  interval  is  too  Rreat, 
and  therefore  the  nietro  is  a^i^in  divided  into  fiiirtioiis.  By  the  old 
method  a  lens  was  known  by  a  number  which  was  its  radius  of 
curvu,  ami  this  wiiii  assumed  tu  be  the  same  as  its  Tocal  tenglh.  It 
is  now  known  by  its  ivfractive  jiowei',  and  this  is  exjuTssed  by  the 
number  oC  diopthes  contained  in  it.  It  is  seen  that  a  metric  mea- 
surement of  frlasses  may  K'  quite  distinct  from  the  system  of  diop- 
trics. But,  wheie  the  metric  systetn  has  been  adopted, the  dioptric 
int<T\'aI  has  also  been  accepted.  Nagel  givt-s  in  Graefe  and  Saemisch 
(B.  VI.,  p.  310)  the  mode  of  converting-  the  old  into  the  new  system 
of  measure.  He  assumes  the  index  of  i*ef ruction  at  1.528,  which  is 
Gorman  friass,  and  with  Ibis  he  finds  tlic  tvpiivahmt  of  a  diopti^' 
to  be  41.5  English  inches.  If  the  index  be  tltat  of  French  glass,  at 
1.&4,  the  dioptry  becomes  4^.5  English  incbes:  with  index  of  \.h^  it 
becomes  41.7  Engrlish  inches.  Najjel  pr-ojioses  that,  in  transmuting 
the  old  to  the  new  system,  40  inches  be  taken  as  the  equivalent  of 
the  dioptr>',  and  with  this  Javal  concui-s,  the  error  not  beings  very 
Iar(?e.  Therefore,  an  Kit  inch  ^!ass  =0.5D  :  40"=1.T>  :20"  =2.D:  16" 
=  2.5  D  :  10'  =  4  D.  The  table  on  the  next  pajfe,  modilled  from 
Mautlmer,  ijives  a  sufQciently  complete  series,  and  accordiuf^  to 
both  systems,  ai-eepting-  40"  as  the  dioptry. 

It  is  seen  that  at  the  upper  en<l  of  the  scale  the  intei-i-al  between 
glasses  is  small,  viz.,  0.35  D,  but  that  beyond  3.5  D  (11  Inches)  the 
inber\-al  is  .5  D,  and  affain  becomes  still  ijreater.  The  reason  for 
a  larjre  interval  among-  the  strongest  glasses  is  that  a  slight  alter- 
ation in  their  distance  from  tlie  eye  greatly  modifies  their  refract- 
ive value,  and  any  tittle  change  can  he  thus  effected.  The  special 
advantage  claimed  on  behalf  of  the  dioptric  system  is  the  ease  with 
which  calculations  can  be  made  in  adding  and  subtracting  lenses. 
For  instance,  put  two  positive  lenses,  +  2  D  and  +  3  D,  together, 
and  their  result  is  +  5  D.  If  +  3  D  and  —  1  D  are  united,  -[-  2  D  re- 
suits.  If  —  4  D  and  —2  D  uuile,  —  6  D  results.  One  need  only  deal 
with  simple  numbers,  and  remember  the  etfeotof  the  precedent  si^is 
of  -f  or  — .  If  lenses  arc  to  bo  united  which  are  designated  only  by 
their  foci,  the  calculation  must  be  made  in  fractions,  vi?,.,  -f-  3  D  and 
-f  1  D,  become  i'a+i\  =  4*i  =  i',i.  A  lens  of  six  inches  focus  added  to 
one  of  twelve  incbes  focus  ^  -|-  -^rr*. 

Tlie  use  of  the  system  of  dioptrics  makes  calculations  simple, 
but  it  is  a  mistake  to  imagine  that  it  makes  any  practical  difference 
in  selecting'  glnsse-s.  We  arc  compelled  to  talto  what  the  patient 
actually  needs,  and  whether  we  express  ourselves  in  terms  of  diop- 
trics, or  of  focal  length,  or  of  refractive  power,  is  not  of  strenuous 
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importance.  Ccrt:iiiity  one  diuptry  is  too  lar^  an  interval,  a  half 
dioptry  is  often  lo«  siiiall,  and  wo  uiay  l«*  ohligfd  to  cJhk»s«  glasw-s 
which  Uo  uot  come  under  this  rubric  at  all.  The  essi'niial  thing  is 
to  know  the  real  rerractive  woiih  of  our  g'lasses.  and  whether  we 
reckon  it  in  dioptnes  or  by  other  ineaim  is  inditTerent. 
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Tile  above  table  shows  the  «iia«st>s  according  tu  the  old  enumer- 
ation in  English  inches  and  their  equivalents  in  dioptries.  We  ^ve 
below  the  dioptric  series  and  il-H  equivalent  in  inches. 
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AtteniptH  have  been  made  to  make  available  a  fewer  number 

<if  (jlasscs  than  the  h.st  ab«)ve  given,  by  ushig  a  .spectncle-fraiiu* 

which  niay  cany  simultaneously  a  combination  of  three  for  each 

ejfc    Dr.  E.  O.  Loring.  jr.,  and  T>r.  John  Green,  and  Dr.  Roo»a, 

have  gotten  up  such  a  scries,  and  where  chcapn«'S9  is  moiv  to  be 

regarded  tlian  convenience  it  will  answer  the  puriwise.     It  must, 

however,  be  admitted  that  three  glasses  put  in  the  place  of  onn 

single  glass  will  not  in  practice  W  the  same,  however  correct  the 

calculation,  because  by  six  reflirting  surfaces  the  loss  of  light  Ls 

three  times  greater  than  by  two  surfaces,  and  for  strong  glasses 

allowance  must  be  made  for  their  respective  distances  from  the 

,        nodal  point.    If,  however,  the  choice  lies  between  an  abridged  series 

^B   and  no  spectacle-box,  the  former  alternative  is  much  to  be  pre- 

^1  ferred.     Such  a  box  is  sold  by  Meyrowit^.  Brothers  in  this  city. 

^ — 
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The  power  of  g-lasses  depends  not  only  on  their  focus,  but  on 
thedUtaiicc  at  which  they  stand  from  the  nodal  point.  This  varies 
accoixiin^  to  the  depth  of  the  globe  in  the  orbit,  and  the  height  of 
the  noac,  and  the  kind  of  fnuno.  Wlien,  however,  a  rX^'ss  is  worn 
at  tho  anterior  fci^jil  distant-e  of  the  eye,  whicli  is  about  13  mm. 
from  the  cornea,  it  has  the  least  influetico  on  tho  i»izc  of  the  retinal 
iniagv — an  important  fact  first  pointed  out  by  Giraud-Teulon  '  and 
Kuapp.  But  at  any  otheq  place  nearer  or  farther  ita  influence  is 
potentiaL  At  this  position  the  visual  angle  is  not  altere<l,  but  the 
linear  dimensions  ari>  ehanf?cd.  Usually  the  distjince  is  about  \ 
inch,  or  2  cm.  This  is  to  be  adde<l  to  the  power  of  a  convex  lens 
and  subtractoil  from  the  power  uf  a  conca,ve  lens.    The  practical 
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Importance  of  this  i.s  not  felt  except  among  tbt?  stronger  glnsBC^. 
Oncwho  wears  a  glass  as  liigh  as  -fi  finds  that  by -slipping  it  down 
upon  the  nose  it  becomes  stronger,  and  with  persons  who  use  cata- 
ract glasses  this  manoeuvre  is  oft«n  of  advantage.  On  the  other 
hand,  if  a  "  deep  "  concave  glass  is  worn,  say  —  \,  its  power  is  dimin- 
ished by  holding  it  away  from  the  eye,  and  increased  if  pushed 
nearer  to  it  "When  discussing  errors  of  refraction,  reference  will 
Ag:iin  be  made  to  these  points. 

The  frame  ia  wliieh  trial  glasses  are  placed  is  not  an  unimport- 
ant matter.  There  are  many  contrivanera:  some  very  elaborate 
and  likewise  heavy,  A  i>altem  made  liy  Nachct  in  1866  and  which 
is  now  made  by  G.  Tieniann  &  Co.,  Now  Yorli.  has  served  me  for 
more  than  twenty  years  with  great  satisfaction.  Its  various  ad- 
justments are  readily  undei'stotMl  (see  Fig.  25). 

»  Auualei.  d'OcuIlstfqm'.  tjept.,  Oct,  18(10. 
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ACCOMMODATION  AND   ITS    ERRORS. 
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Presbtfopia.— The  natural  abatement  of  accommoilation  which 
takes  place  from  the  gradual  hardeaUig'uf  the  lensjias  been  already 

:ril>ed.    It  ruiiiains  lo'spoak  of  it  clinically.    The  pei-iod,  of  life 

which  the  ability  to  read  onhuury  prmt  at  the  usual  distance  of 
fourteen  inches  becomes  fatiguing,  varies  in  emmetropcs  between 
forty-five  and  fifty  years.  At  an  earlier  age  there  may  be  need  of 
assistance  in  feehlo  pci-sons  or  invalids,  while  in  the  veiy  robust 
and  Bspedally  in  those  who  do  not  greatly  tax  their  eyes  in 
near  work  the  occurrence  of  presbyopia  may  be  further  deferred. 
The  8ize  of  the  pupil  has  a  material  intluence,  and  to  its  sniall- 
ness  some  persons  owe  their  immunity  from  glasses  at  the  usual 
age.  It  is  also  common  to  find  that  a  very  slight  myopia  has  ex- 
isted in  some  indixnduabt  who  ought,  but  do  not,  require  glasses  in 
near  work.  In  other  cases  there  may  be  incipient  cataract  to 
account  for  the  refusal  of  glasses,  iis  will  he  again  mentioned. 
Presbyopia  usually  comes  upon  people  like  their  gray  hairs,  without 
announcement  or  anticipation.  Tht-y  first  complain  that  evening 
work  is  troublesome,  the  light  seems  dim,  and  if  they  bring  the 
work  closer,  or  provide  better  light,  the  print  fails  to  become  dis- 
tinct'. They  find  ll  better  to  hold  the  book  farther  away  than  for- 
merly; the  print  seems  pale,  letters  run  together;  their  eyes  smart 
and  give  pain.  Fn^qucnfcly  such  sjmiptonis  are  endured  for  months, 
and  sometimes  the  reading  distance  is  pushed  as  far  awny  a.s  the 
arm  c.in  conveniently  stivtch.  Un  the  other  hand  peoplt;  who 
recognize  the  probable  naturt*  of  thriir  tmnbln  are  sometimes  un- 
wilUng  to  have  their  true  age  suspected,  and  they  give  up  reading. 
It  is,  tndi>ed,  sometimes  ungracious  to  tell  a  lady  that  her  troubles 
can  be  mended  by  using  a  pair  of  speetaeles.  While  presbyopia 
usually  comes  on  gradually,  it  sometimes  appears  very  suddenly 
and  also  prematurely,  as  a  result  of  severe  nervous  pi-ostnition. 

The  question  is  asked  whi'ther  it  is  bettt'r  to  differ  the  use  of 
glasses  as  long  as  possible.  To  this,  the  answer  should  be,  that  as 
8O0U  as  discomfort  arises  for  need  of  them,  they  should  be  adopted. 
It  is  seldom  that  a  glass  so  weak  as. 5  D  is  appropriate.  The  glass 
which  usually  is  called  for  is  -(-  .T.t  D,  -\-  53"  at  the  beginning. 
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PrjiL'tically  many  persons  get  nn  veiy  well  until  they  require  +  1 
1).     A  certuin  amoiitit  of  juToimiioihitivi-  powdT  iniiRt  reinnin  in  re- 
serve to  permit  continuous  uiid  comfortable  worli.    This  law  gov- 
erns all  muscular  activity.     How  much  reserve  there  should  be,  it 
is  of  httle  use  to  Uieoi'ixe,  because  the  question  is  for  each  Individual 
decitlod.  according  to  his  own  needs*.     Tlie  reading  distance  varies 
greatly  among- i^mmetrop*^,  and  Ut«4  hotwet-'n  ton  and  twenty  inclies; 
lience,  nujch  latitude  is  to  be  allowed  in  tlie  nuruhtT  of  the  glass, 
ami  the  occupation  and  requirements  of  the  pei-son  are  to  be  the 
guide.     A  poii.rait  painter,  a  viohnist,  a  hook-keeper  with  large 
ledgei's  to  i-un  over,  these  and  other  workers  use  their  eyes  at  a 
range  which  is  proper  to  their  calling,  and  not  tliat  which  any  theorTi- 
dcmnnds.    As  to  the  amount  of  reserve  accommoilation,  it  ncefl  not 
be  especially  considered.     The  indication  is  to  give  the  weakest 
^Insfl  whicli  makes  work  easy  at  the  accustomed  distance.     If  one 
reads  at  12"  and  cannot  see  Snellen  II  easily  nearer  than  IH"  the. 
glass  required  is  ,>,  —  j',  =  ',g«  =  ^^j  =  ]  D.    In  metric  measure  it  is 
8D— 2D  =  ID.     Thoratoat  which  the  strength  of  the  glass  should 
be  increased  is  to  be  considered.     Alwut  this  the  rule  is  not  abso- 
lute.    One  must  be  guided  by  symptoms,  usually  no  addition  is 
needed  for  two  j-ears  aft^-r  first  taking  glasses;  the  interval  may 
be  lunger.     The  incrt^ase  should  not  he  by  greater  in<-nmients  than 
.T5  D.     When  3  D  is  reached,  this  gla.ss  can  usually  be  maintained  . 
for  sevei-ul  years.     There  will  be  need  sometimes  of  a  strungi-r  glass 
by  night  than  is  used  by  day.     Tii  case  one  wears  +  3  D  for  read- 
ing and  finds  suddenly  a  notable  failure  in  reading  power  and  must 
resort  to  a  decidedly  stronger  glas.s,  there  is  serious  reason  for  a 
caivfut  examination;  tliis  may  indicate  tin;  onset  of  glaucoma  sim- 
plex    In  fact,  rapid  loss  of  accomntodalive  power  at  middle  life, 
whether  u  glass  be  employed  or  not,  is  a  symptom  to  be  regarded 
with  suspicion.    It  is  an  accompaniment  sometimes  of  diabetes. 
When  iflasses  equal  to  -|-  4  D  and  higher,  arc  used,  thei-o  is  a  de- 
cioed  restr-aint    in    the   range  of  accommodation.     The   working 
point    is  at  a  nuarly   (ixed  and  unchange-able  distance.     Hence  it 
is  undesirable  to  advance  to  the  strung  numbers.    This  limitation 
is  inherent  in  the  working  of  the  glasses.     It   follows   of  course 
that  with  the  loss   of  A  and  the  maintenance  by  glasses  of  the 
working  distance  at  a  given  point,  that  the  convergence  Is  kept 
Up  at  a  uniform  (piantiLy  notwithstanding  the  abatement  of  ac- 
couimmlation.     Uenci-  some  of   the  atmoyanccs  of  using  reading 
glasses  are  connected  with  the  disassociatiun  between  convergence 
and  accommodation.     Usually  tlio  function  of  convergt^nce  adapt* 
itself  to  the  st^it*  of  A  and  no  special  arrangements  are  ixMiuired. 
But  where  strong  gla.s.ses  are  used,  their  prismatic  effect  must  bo 
remembered,     if  the  visnal  axes  pass  through  their  inner  edge, 
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they  increase  the  aUiluction,  while  if  the  j^-Iiisscji  ary  det'i'iil nnl  in- 
ward and  the  axes  pass  throuj^h  their  outvr  half,  they  act  as  ab- 
liuctivf  prisms.  The  choice  between  spectacle  frames  and  eye 
glasses  is  \-o  be  decided  chiefly  by  consid^Tatioiis  of  conv'enience, 
»nd  It  is  always  desirable  to  ^ve  the  f{-la.sse«  area  enough  to  lu-ep 
the  frames  practically  out  of  the  field. 

Second  Siijhf. — It  happens  soiiiethnes  that  at  or  above  sixty 
years  of  age,  pei'soiis  lay  aside  i-eadiiig  j;las.se»  and  rejoiee  to  find 
themselves  restored  ajtrain  to  what  they  call  their  youthful  si^ht. 
This  occurrence  is  not  very  rare  and  is  popularly  called  second 
sight.  I  have  examined  several  such  persons  and  found  the  expla- 
nation in  a  vei^  small  pupil,  and  in  the  presence  of  incipient  cata- 
ract. It  has  been  clearly  shown  that  the  refractive  inilex  of  the 
lens  is  Ihen  in  many  cases  in<Teas«'d  and  a  ival  myopia  nuiy  he  in- 
duced. I  can  quote  such  instances,  und  many  authors  have  written 
upon  it,  e.g,  Mauthner,'  Priestley  Smith,'  et^-..  It  does  not  always 
follow  in  these  ciises  that  cataract  will  develop  to  maturity  and 
one  need  not  Uierefoiv  mar  the  happiness  of  the  person  by  dismal 
prognostications.  While  emmetropic  persons  must  in  the  usual 
course  of  nature  seeic  the  aid  of  convex  glasses  at  a  certain  a^e, 
the  ajinie  necessity  befalls  hyp*--ropes  at  a  period  ea  rlier  in  proport  ton 
to  the  defiTee  of  their  error.  They  have  already  called  larj^ely  upon 
their  accommodation,  and  while  they  enjoy  moi-o  oT  it  than  otliei-s, 
their  capacity  becomes  relatively  sooner  exhausted.  Hence  resort 
to  readinj^  glasses  at  an  ea.rly  aj;v  is  presumption  of  hyperopia. 

On  the  other  hand  myopes  will  weaki-ii  the  j^lasses  which  they 
have-  been  usiii^.  With  them  accunimodatiou  has  been  little  taxe<l, 
and  if  ihey  have  been  usetl  to  working?  without  glasses,  it  will  be 
found  that  their  working  range  is  always  limited.  If  they  have  a 
low  (^Tuie  of  error  thi-y  will  be  obliged  to  adtipt  convex  glns.ses  for 
worlc  and  ret-iiti  concave  glasses  for  the  distance.  The  changes  t-o 
which  they  will  bo  subject  are  easily  delermineil  by  subtracting 
from  their  far-point  the  number  of  dioptrics  required  for  their  nt^ar- 
point.  A  patient  with  M  =  5  D  wltu  would  ii>ad  at  13"  or  H  D  must 
Uflo  5—3  =  2D.  One  who  has  M  =  2  D  and  no  longer  has  A  suf- 
ficient to  read  at  13"  or  3  D  must  now  use  -J-  1  D. 

Spasm  of  ArromriKxlation. — The  structure  of  the  ciliary  mus- 
cle is  in  some  respects  still  an  unsettled  ([uestion.  Composed  of 
meridional  (Briicke's)  an<l  circular  (MOIler's)  fibres,  the  pi-ecise 
course  which  they  as.sumo  is  nut  fully  determined.  Some  fibres 
would  apiHitr  to  Im»  ohl)(|ue  and  tlierefore  iutenuediale  in  direction 
between  the  above  sets.  It  is  well  known  that  the  relative  pi-o- 
portion  of  these  fibres  dilTers  in  eyes  uf  tlitferent  refi-arlivc  cpiality. 

'  "  VorlMHingtm  Ob<«r  dte  (Iptinohe  Fehlor  der  Augon,"  p.  400. 
■Ophtludttik'  Ib>vi(>w. 
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In  H  tlic  circular  arc  far  moj-e  numerous  than  in  M,  while  fn  M  the 
meridional  cxceetl  the  nnmbcr  pn-sent  in  H.  Emnjort  has  sought 
to  show  that  tho  meridional  (ihres  have  an  active  effect  in  flattening 
the  lens,  which  would  carry  the  Tocus  Farther  buck,  but  such  an 
assertion  lacks  ])ruuf  and  is  conltury  to  the  mitural  presumption. 
Myopic  eyes  accommodate  feebly,  but  on  becoming  habituated  to 
glasses  in  early  life  they  soon  acquire  a  normal  rangv.  Whether 
in  such  cases  there  would  be  found  a  proportionatp  increase  in 
circular  fibres  would  be  worth  investi^tion.  In  myopic  eyes  there 
is  alwa>*s  a  certain  tone  of  accommodation  which  is  removed  by 
atrupia,  but  in  hypeniiotropic  eyes  the  proportion  of  permanent 
contRLction  of  the  ciliary  muscle  is  much  hig'her.  This  amount  of 
etfort  is  what  may  be  calUnt  the  tonic  state  of  the  muscle.  It  is 
inipraetir-jible  to  measure  its  normal  limits.  On  the  other  hand  an 
undue  degree  of  constant  elfort  is  eatUn]  spasm  of  acconmiodation. 
For  example,  if  a  slight  hypermelropia  is  changed  into  a  myopia 
of  3  D,  or  where  a  hypermetrope  of  6  D  refuses  to  accept  a  glass 
stronger  than  1.5  D.  Such  art*  extreme  cases  and  we  are  called 
upon  to  take  accoimt  of  them  and  of  lesser  grades  whenever  they 
are  associated  with  pain  or  asthenopia. 

The  causes  of  spasm  are  local,  viz.,  snch  as  he  in  the  structure 
of  the  eye.  in  the  condition  of  the  motor  nmst^les,  in  injuries  and  in 
external  intlammatlons  such  as  conjunctivitis,  kemlitis,  episcleritis. 
etc.  These  are  reflex  causes  of  »i)asm.  Thei-e  are  also  less  fre- 
quent cases  of  spasm  due  to  irritation  of  the  central  nervous 
aj'stem,  a^t  in  epilepsy  and  hysteria  and  it  may  even  be  associated 
with  hemiplegia;  irritation  of  the  sympathetic  in  the  neck  and 
of  the  cilio-Kpinal  region  of  the  cord  have  also  been  assigned  as 
causes.  It  has  been  found  that  one  eye  alonn  has  been  alTected, 
but  this  is  alt<jgt'ther  contrary  to  the  rule.  An  injured  eye  may 
set  up  symjiathetic  irritation  in  its  fellow  of  which  a  component 
symptom  will  be  spasm  of  accommodation.  All  the  above-meii- 
tionetl  causes  are  exceptional  and  rare,  wliile  refractive  and  mus- 
cular errors  are  by  far  the  rommon  and  ordinary  causes.  That 
central  nervous  lesions  and  v.irious  reflex  muses  have  such  an 
effect  is  indubitable.  We  are  authorized  to  infer  it  from  the 
frequency  with  which  the  pupil  is  alfet^ted  by  remoU'  nervous 
causes.  Both  the  ciliary  muscle  and  the  sphincter  pupilla;  are 
under  control  of  the  tliii-d  norve  and  at  independent  centres.  The 
sympathetic  presides  over  the  dilatation  of  the  pupil,  and  it  is 
clahned  by  Emmcrt  that  it  has  the  same  control  over  the  meridi- 
onal flbivs  of  the  ciliary  muscle.  This  is,  however,  not  proven.  We 
may  have  spasm  of  the  ciliary  muscle  without  contraction  of  the 
pupil:  and  tt  has  been  shown  that  the  Ilbivs  which  tJie  third  nerve 
furnishes  to  the  cUiaiy  muscle  arise  beneath  the  floor  of  the  third 


Ttntricle  tn  front  of  the  fibres   which   caiu»e   contraction   of   the 

I  pupil.  The  fasciculi  are  therefore  distinct.  (Hansen  and  Volckers.) 
f  Tlie  (liafTDosis  of  spasm  rests  upon  the  refraction  of  the  eye 
vhen  tested  by  glasses  for  distance,  compan^d  with  the  refraction 
proved  to  exist  when  examined  objectively  by  the  opiithalmuucupe, 
and  with  the  status  under  tlie  influence  of  mydriatics.   Moreover,  if 

Pa  patient  has  the  habit  of  reading  at  a  distance  loo  near  in  propor- 
tion to  the  state  of  refraction,  this  indicates  spa:;m.     Lot  a  patient 
read  with  convex  g:lasses,  say  3  D.    He  should  see  Snellen  II  from 
•13"  to  6"  if  his  accommodation  be  ^,  or  to  4"  if  it  be  ^.    If  now  he 
reiwl  only  at  8"  and  brintrs  the  book  to  3'%  the  difference  be- 
»n  i4  ^D*'  i  shows  the  amount  of  A  which  he  cannot  relax,  i.e. 
This  examination  Ls  not  to  be  accounle<l  of  nion*  sigrniflcance 
(titan  it  desen'es,  because  it  must  Ih-  esliiiialed  in  connection  with 
other  symptoms,  and  the  function  of  convergence  has  a  special  in- 
fluence which  must  not  be  overlooked.    For  this  reason  it  is  my 
habit  not  to  use  simple  convex  lenses  in  this  mode  of  testing,  but 
lenses  combined  with  abductive  prisma.    To  these  reference  will  be 
^madc  in  speaking  of  aBthenopia. 

f       Tlie  condition  occurs  chieliy  among  asthenic  subjects,  and  more 
especially  among  yovmg  girls. 

Examtuation  by  the  ophthalmoscope  sometimes  shows  that  even 
under  its  Illumination,  spasm  is  not  relaxed;  this  may  be  evidenced 
by  variations  in  distinctness  of  the  fundus  under  the  obsiTvcr's  eye, 
or  it  may  entirely  elude  detection  until  developed  by  protracted 
use  of  atropia. 
H  Treattneni. — In  cases  of  muscular  or  refractive  error  the  appro- 
Vpriate  glasM-s  will  be  all  that  is  required.  In  what  may  be  called 
idiopathic  cases,  abstinence  from  use  and  the  employment  of  my- 

Idriatics  will  usually  control  the  t!*ouble.  But  in  some  sevei-e  cases 
tlie  ai-tiflcial  leech  to  the  tt'mples  and  injections  of  strychnine 
(Naget)  have  been  required.  The  vigor  with  which  atropia  is  to  be 
nsed  varica  considerably.  In  some  and  especially  m  young  sub- 
jects, it  will  luive  to  he  pushed  to  tlif  verge  of  intoxication;  of 
which  Uie  symptoms  are  always  unpleasant  and  may  be  dangerous. 

■  It  is  better  to  keep  up  the  i*metly  for  one  or  two  wei^ks  in  moderate 
(loses  than  to  retort  to  the  strong  solutions.    The  most  frequent 
remedy  is  sulphate  of  atropia,  and  for  young  subjects  2  grains  to 
tlie  ounce  is  suIUcienl,  or  at  the  most  4  grains  to  the  ounce,  used 
I'twfce  daily,  2  drops  In  the  eye.    Tlio  dilation  of  the  pupil  which  also 
occurs  may  compel  the  use  of  colored  glasses.    Other  substanct.'S 
may  be  employed  in  case  atitipia  is  iueillcient  or  has  unplea.sant 
[effects.    Such  arc  duboiaiou  sulphate  and  salicylate  and  still  more 
recent  is  hyoscyamine  and  its  isomeric  form  hyoscine.     These  ulka- 
*,  while  more  potent  than  atropia,  are  also  liable  to  CJiuse  toxic 
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cotistitiitionjil  effects  and  nuist  he  ii'sortetl  to  with  caution.  Duboi- 
bine  may  be  iist-d  in  ^%  doses,  i,e.,  f^T.  ij.  ad  ?  i.,  one  di-op  at  a  time 
until  its  tok'iance  is  proved. 

It  also  may  happen  that  the  spasm  will  recur  either  because 
the  local  causes  it'turn  or  bi?cau«e  of  constitutional  conditions.  In 
tlie  obstinate  or  recurrinjLr  rases  strychnia  as  a  tonic  may  be  used 
either  by  the  stomach  or  hypodcrmically,  while  special  pains  must 
be  taken  to  diacox-t-r  any  co-o|)erative  cause  in  weakness  of  the 
muwU's  or  in  error  of  refraction,  such  as  hypermetropia  or  astig- 
matism. If  there  he  grcneral  debility  and  an  asthenic  condition, 
spfcial  care  must  be  taken  as  to  food,  sleep,  exercise,  absence  of 
excitement,  abstinence  in  readinfr  and  close  work. 

An  extremely  fret|uent  cause  of  spasm  is  insufficiency  of  the 
recti  extemi  muscles,  a  condition  whose  occurrence  is  far  more 
prevalent  than  has  been  recotniized.  To  this  attention  will  be 
called  and  the  remedy  will  be  found  either  in  the  use  of  prisms  or 
in  tenotomy  of  the  interni,  one  or  both. 

Parafysis  and  Paresis  ttf  A cc(niinio(fatinti. — A  merely  feeble  ac- 
comiModation  and  the  sense  of  lack  of  endurance,  is  nut  what  is  now 
referrt^  to.  We  speak  of  a  real  abatement  of  de>fi*ee  iiTi'Spective 
of  age.  The  causes  of  these  conditions  may  be  local,  but  are  gx?ner- 
ally  found  in  some  cotistitutiuiial  disorder  or  in  some  leniiun  of  the 
oculo-motor  nerve,  either  alon^'  its  track  or  at  its  orif^iu.  Singrling* 
out  the  lesion  of  the  ciliary  muscle  we  do  not  take  into  account  the 
cases  of  total  paralysis  of  the  third  nerve  which  will  necessarily 
include  the  accommodation.  It  is  not  even  necessaiy  that  the  pupil 
should  ho  imphcated.  Tlie  most  frccinent  cause  is  diphtheria,  and 
the  elTect  may  follow  soon  after  or  during'  convalescence,  or  at 
bujue  lYinole  period.  It  may  disiippear  and  recur.  It  may  be  the 
chief  symptom  of  persistence  of  the  poison  or  it  uiai*  be  only  one 
of  many  other  paralyses.  It  is  as-serted  by  Moonm  and  Hutchin- 
son tliat  other  alTections  of  the  throat  not  diphtheritic,  can  caua 
paralysis  of  accommodation.  Aft-er  fevers,  typhoid  and  wcnrrent,' 
after  articular  rheumatism,  in  diabetes,  in  trichinosis,  in  cerebro- 
spinal scletxjsiB,  in  locomotor  ataxia,  in  essential  aniemia,  from  de- 
bililating-  excesses  as  by  luasttirbaliun  or  veiu'real  indulgence,  or 
alcoholism;  as  an  mcident  in  uterine  disease  and  especially  as  the 
iTsult  of  syphilitic  affections  we  ma.\  have  impairment  or  paraly- 
sis of  the  ciliary  muscle.  If  the  alTt-ction  is  one-sided,  the  cause 
win  be  local  and  we  search  for  it  anywhere  alon^  the  third  npr\'e 
to  its  origin,  and  the  probability  will  he  in  favor  of  syphilis.  In- 
juries of  the  hones  of  tlie  orbit  or  of  the  eye  have  an  effect  probably 
through  reflex  influence,  and  the  same  has  been  noted  in  neui-algia 
of  the  dental  and  other  branches  of  the  lirth  Jier^e.  Out  of  this  long 
catalogue  of  ailment^  which  is  still  mcomplete.  one  may  well  find  it 
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^Tnetimes  difficult  to  select  the  corrRCt  etioloiffy.    Diafnio-^s  ne«d 
not  l>e  dwelt  upon;  the  afTection  publishes  itjielf  by  tht>  Kn.iiH>  tokens 
that  we  are  familiar  with  in  presbyopia  by  their  more  complete 
manifestation.    Prognosis  is  important  l>rcjiiise  the  local  malady 
may  be  the  rorerunuer  uf  a  moiv  serious  dtst^ase  which  will  com- 
promise the  life  or  ^meral  welfare  of  the  patient.    Such  will  be  tlio 
cases  in  which  diut>etes  or  an  obscui'v  syphilitic  diBense  of  the  ter- 
tiary type,  or  disseminated  sclerosis,  or  locomotor  ataxy,  sometimes 
geneml  paresis  and  occasionally  insanity,  ai-e  loomin;;  up,  or  have 
^^already  descended  upon  their  victim.    For  thi«  reason  a  careful 
^bearch  must  bi>  made  in  the  whole  domain  of  patholo^cal  cliniral 
^Bri>searrh  in  case  some  obviouscauseisnot  dis<"oven'il.    (SeeGowers.) 
^vThe  history  of  the  i>atient  will  l»e  thoroufc-hly  sifted.     In  thei^reatep 
number  of  cases  happily  the  prognosis  is  good,  as,  for  Instance,  in 
diphtheria  and  after  fevers.  whethiT  typhoid  oi-  rerurrent. 

Tre;itment  is,  of  course,  Iwth  constitutional  and  loc^iL    The  con- 

btitutioual  must  be  decidetl  on  p^eneral  principles  of  therapeutics  as 

connected  with  causation.    It  is  to  be  stated  with  emphasis  that 

all  convalescents  must  Ik*  strenuously  cautioned  against  overtiixinff 

their  eyes  at  the  peril  of  wrious  paretic  ami  asthenopic  twuhle  of 

tlie  ciliary  muscle.     To  amuse  themselves  by  readiiifr  nr  sewing  to 

J      pass  the  weary  hour's,  is  considered  a  harmless  tliintr.  but  it  too 

^boften  pnives  senuus  m  its  effects.     Women  after-  conllnenient,  or 

^^ifcitU  chronic  uterme  trouble,  patients  ffcttinp  well  of  scarlet  fever. 

or  from  severe  internal  inflammations,  need  special  vraininjf  on  this 

Eitter.     ir  the  patient  is  s^onig  about,  as  strength  improves  the 
B  power  will   improve.    Tlie  altove   rvmark   applies  to  abat«l 
pacity  for  employment  of  acenmniodatiun.    When  we  have  to 
deal   M-ilh  a   real  p;irT»lysis  or  paivsis  the  icreat   local   remcfly  is 
^fiutpUatu  of  eserine.    It  must  not  be  given  in  concentratetl  doses, 
)ut  a  solution  one  grain  or  half  a  ^rain  to  the  ounce  drop|>ed 
'into  the  eye  once  daily,  is  enoug-h.   The  pupil  will  contract  sli;:litly 
1      and  the  accommodation   will  soon  by   stimulated  to  yctioii;    the 
^near-point  is  not  t^j  be  forced  to  undue  proximity  and  the  in- 
^^luence  will   last   for  several    hours   and   then   gradually  decline. 
^Piloi-iirpine  is  leas  enepj^'tie  and  if  eser-ine  l>e  unpleasant  in  its 
^klTects  on  the  conjunctiva,  muriate  of   pilocarpine  fpr.  iv.  ad    31. 
^"may  be  instilled  once  or  twice  daily.     The  constant  galvanic  cur- 
I      mnt  may  be  employed  with  eight  to  twelve  cells,  the  positive  pcile 
■jover  the   supenor  cer^■ical   g^mglion   of   the  svinpathetic   at  the 
^■topper  part  of  the  sternn-maatoid,  with  the  negative  pole  over  the 
rinsed  lids.     The  current  to  be  kept  up  for  two  or  three  minutes 
nnd  not  to  be  interrupted.    Tlie  real  value  of  the  galvanization  is 
difficult  to  estitnate.  while  the  mtltience  of  myotics  is  undmihted. 
It  is  important,  however,  to  use  thein  in  moderation,  because  they 
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merely  stimulate  the  muscular  fibres  and  do  not  act  on  the  cause. 
We  wish  to  improve  their  nutrition  and  not  exhaust  them. 

It  is  also  permissible  to  assist  persons  in  this  condition  by  suita- 
ble convex  glasses  for  work  or  reading.  If,  as  sometimes  happens, 
they  are  sensitive  to  light,  a  little  tint  of  blue  may  be  added.  It  is 
needless  to  give  any  rules  for  prescribing  the  glasses.  It  is,  how- 
ever, proper  to  guard  the  patient  against  presuming  upon  the  value 
of  the  help  thus  afforded  him,  and  venturing  to  use  his  eyes  as  if 
they  were  not  really  crippled.  Moderate  and  not  reckless  use  is 
all  that  can  be  permitted. 


CHAPTER  VIL 


BRROBS  OP  REFRACTION. 


The  eye  so  constniet^'d  that  rays  from  ix  distant  object  form 
natui-ally  a  conrct  ima^  on  the  retina  i»  it^fi-ac lively  noniial  and 
is  called  emmetropic  (E).  The  eye  which  does  not-  coMect  parallel 
rays  to  a  tocua  on  the  retina  is 
anietropic. 

Ametropia  may  result  from 
shorteninh*'  or  lengthening-  of  the 
visual  axis,  fr-oin  liefect  or  excess  in 
n'fractive  power,  or  from  want  of 
regularity  in  the  curve  or  the  sub- 
stuDce  of  the  refractive  media.  Va- 
rious combinatious  may  occur,  as 
will  be  seen.  Amon^  Ihem  we 
hare  the  conditions  known  as  hy- 
pfrmetropia,  myopia  ami  astig- 
matism as  subdivisions  of  ametro- 
pia. 

Inhypermetrop»a(hypn*opi:i,  H) 
the  imagcfrom  a  distant  objccl.  falls 
beliind  the  retina,  in  myopia  (M)  it 
falls  in  front  of  the  retina,  the 
plac«  uf  the  irita^  in  astigiiiutisitt 
will  nyjuire  special  explanation.  If  wn  conMne  om-selves  to  ametro- 
pia dui*  to  alteration  of  the  lengrth  of  the  visual  axis,  wv  st-c  it  indi- 
catrtl  in  the  diagram.    A,  B  and  C  repren^Mil  ifsiit'clivcly  the  em- 
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iiietropic,  the  hypenm'tropic  and  the  myopic  eyes.    In  the  next 
flf^rt-  a  simple  biconvex  lens  is  substitute<l  for  the  eye  and  if  E  be 
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its  principal  foc«s,  H  gives  hypcrinetropia  and  M  givps  myopia. 
AL  E  parallel  niys  are  focussotl,  while  at  H  tbey  have  not  yet 
ci-ossed,  and  at  M  1ht*y  are  already  divers"infc'.  Willi  both  H  and 
M  vision  is  imperfect,  because  in  each  the  retina  does  not  receive 
a  picture  formed  of  accurate  points  of  Hghl,  but  fonned  of  ciixrles 
of  dispersion;  hence  it  Is  blurred.  It  is  assumed  that  there  is  no 
effort  of  accouitnodation. 

Dia^OBta  of  Refractive  Errors. — Wr  ordinarily  assume  that 
com^et  visual  acuity  pivcludes  i-efraetive  error.  It  does  preclude 
myopia,  but  it  does  nut  preclude  a  certain  degree  of  li^'ix-rmelropia, 
nor  of  astigmatism.  Dertcient  visual  acuity  may,  of  course,  exist 
without  refractive  error,  and  it  may  also  accompany  such  error. 

In  correcting  erroi-s  of  refraction  we  seelc  to  give  the  highest 
visual  acuity;  if  W8  succeed  we  may  nevertheless  have  chosen  an 
improper  glass,  and  if  we  do  not  succeed,  the  glass  may  yet  be  right. 
In  all  such  examinations  we  depend  on  what  the  patient  states, 
and  are  liable  to  be  deceived  by  his  lack  of  discrimination — hence 
methods  which  ore  objective  and  independent  of  a  patient's  asser- 
tions are  to  Ije  preferred. 

Examinations  by  test  types  and  spectacles  may  be  called  sub- 
jective,— examinations  by  the  ophtlialuiuscupe,  by  Javal's  ophthal- 
mometer, and  by  the  so-called  shadow  test,  and  by  Thomson's 
modification  of  Scheiner's  exp*-rimen).  are  objective. 

We  alwaj-s  examine  each  eye  by  itseif.and  we  are  concerned  with, 
distant  vision  only. 

If  visual  acuity  is  made  perfect  by  convex  glasses,  we  maybe 
sure  there  is  hyperopia;  if  it  is  made  pei-fect  by  concave  glasses  and 
theso  arc  ]iigher  than  —2  D,  we  may  justly  think  there  is  myopia, 
although  astigmatism  in  either  of  the  above  cases  is  not  excluded. 
If  no  spherical  glass  will  giveperfect  vision,  we  try  cy  lindrie  glasses, 
and  must  not  only  know  whether  to  choos{>  plus  or  minus,  but  must 
also  know  in  what  position  the  axis  is  to  be  place'i. 

If  combining  spherical  and  cylindric  glasses,  we  still  fail  to  ob- 
tain perfect  sight,  we  must  look  for  irregularities  in  ixifraction, 
opacities,  and  for  delkient  perceptive  power  in  the  retina  or  optic 
nerve. 

The  chief  obstacle  to  a  correct  result  by  subjective  examination 
is  the  patient's  accommodation.  This  n^ay  be  set  aside  by  atropia, 
bul  in  practice  one  will  resort  to  it  only  when  its  use  is  clearly  in- 
dieaknl ;  as  for  example,  when  there  is  severe  pain,  when  contraiHc- 
tory  results  are  obtained  after  jvatient  trial,  when  subjective  and 
objective  methods  give  opposite  llndings,  when  one  sees  by  the  oph- 
thalmosco[«.'  that  spasm  of  accomiiio<lation  exists.  With  children 
we  resort  to  atropia  moix?  often  than  with  adults.  The  more  we 
can  rely  on  objective  methods  the  better,  and  increasing  skill  will 
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indispose  one  to  subject  patients  to  the  inconveniences  of  prolonged 
mydriasis  by  atropia.  Some  advocate  homatropia,  pr.  iv.  ad  •  i.  as 
a  sufficient  substitute  Tor  atropia  and  preferable  because  the  e(Tect 
is  less  prolonged.  With  this  my  own  practice  does  not  concur.  To 
dilate  the  pupil,  cocainu  is  better  than  honmtroptne,  while  to  para- 
lyjw  accotninodatioD  where  there  is  reason  for  doinp  it,  we  havo  no 
bstitut^.'  for  ali'opia.  Dubosia  may  be  left  out  of  view  in  this 
Matement,  because  it  is  even  more  potent  than  atropia. 

After  a  preliminary  effort  with  the  test  types  and  spectacle  box 
wp  take  the  ophthalmoscope.  The  indirect  methwl  may  pive  in- 
formation as  to  the  refi-action,  by  usm;j  the  instrument  which 
Schmidt- Rimplcr  has  sug-^cstcd,  hut  it  is  not  the  most  natural 
antl  reiiuiivs  special  apparatus.  We  rely  on  the  direct  method 
and  while  some  claim  hif^her  accuracy,  it  is  usually  easy  to  come 
within  1  D  of  the  true  st^te  of  the  I'cfractinn.  Ilhiminntioa  from  a 
distance  of  twelve  to  twenty  inches  will  discover  high  degrrees  of 
error  in  the  display  of  such  n^tinal  vessels  as  may  lie  across  the 
pupil.  They  appear  with  a  hyperopic  e^'e  m  a  virtual  imaffe.and  as 
the  observer  moves  his  head  they  go  in  the  same  sense.  With  a 
myopic  eye  they  appear  in  a  real  and  inverted  imape,  and  as  the 
ob8ei*\*er  moves,  they  travel  in  the  contrary  sense.  Coming?  ad  close 
as  possible,  the  obsen-cr  with  both  eyes  open  to  aid  in  perfect  re- 
laxation of  his  own  accommodation,  must  also  know  anil  allnw 
for  any  errors  in  his  own  refraction.  Decided  myopia  on  the  part 
of  the  observer  is  a  disadvantajro,  because  the  lens  inquired  for 
correcting  a  patient's  myopia,  added  to  that  which  the  observer 
uses,  will  sometimes  be  so  strotijr  as  to  make  inspection  extremely 
unsatisfactory*.  As  between  ol>s<?r\'Pr  and  patient,  errors  of  a  like 
kind  must  bo  added  to  each  other,  errors  of  an  opposite-  kind  are  to 
be  8ubtract**d  fniin  each  other.  An  obser^'er  with  myopia  3  D  ex- 
amininf?  a  patient  with  M  •^>  !>  will  need  —  8  D.  If  the  patient  have 
hyperopia  5  D,  the  same  observer  will  see  with  -|-  2  D.  If  the  pa- 
tient have  hyperopia  3  D  the  supposed  myopic  obserror  will  siio 
without  any  glass.  On  the  other  hand  the  hyperopic  observer  will 
add  the  g^iass  to  correct  his  error  to  that  of  the  hyperopic  patient^ 
and  will  subtract  it  from  that  of  the  myopic.  An  asti^-matlc  ob- 
8er\*er  should  have  his  correction  placed  upon  his  ophthalmosropi\ 
Some  modification  of  the  above  statements  will  presently  be  made^ 

WHiat  is  to  be  taken  as  evidence  of  a  proper  correction  ?  Usu- 
ally the  verj-  One  vessels  are  so  reirar^lwl,  but  besides  them  one 
should  have  a  clear  si{?l>t  of  the  granular  look  which  belongs  to  the 
pijnncnt  epithehum  in  the  n-gion  of  the  macula.  If  no  f;lass  can 
give  this  effect,  suspect  astijsinatism,  or  haziness  of  the  media.  The 
former  will  have  to  be  ascertamed.and  a  cylinder  place<l  behind  the 
mirror  should  clear  the  fundus.    If  it  does  not  the  media  are  hazy. 
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and  this  will  be  proved  hy  a  strong  convex  U'ns,  say  15  D,wit]i  feeble 
light  and  vicwins-  the  eye  from  a  point  two  to  four  iiidies  away. 

We  Urst  br'in;;  the  optic  luTve  to  view  and  turn  on  the  strongest 
convex  or  ivfokesi  voncave  plass  which  will  clearly  display  the  fun- 
dus. In  tloin^  this.  It  ts  a  di?ci<led  aUvauta^e  nt;t  to  Ik;  obli^'^-d  to 
remove  the  instrument  as  one  makes  changes  in  the  glasses.  A 
hyperopic  patient  may  betray  elTort-sof  accommodation,  in  the  vari- 
ation of  tlu'  clfarni'ss  which  a  vi'Mse!  exhibits  while  viewed  hy  the 
same  g-Iass.  This  may  compel  resort  to  ati-opia.  On  the  other 
hand. when  iiispeetinif  myopia  the  observer  is  tempted  touseaglass 
wbicli  is  too  stt'Dri^-  and  thereby  bring  into  play  his  own  accommo- 
dation. Finally,  after  patient  tiial,  the  fundus  is  clearly  seen;  the 
g^lass  may  be  +  4  D.  Li  this  con-ect  for  the  patient's  use  supposing 
the  observer  to  be  uniiiielropic  ?  It  will  piwe  to  be  too  weak  by  the 
distance  at  which  the  obsen-er  holds  it  in  front  of  the  eye  and  the 
place  at  which  the  patient  will  wear  his  glass.  Suppose  the  glass  is 
—  8  D.  Tliia  will  be  too  strong  and  by  the  same  difference.  With 
weak  glassi'S  the  difference  is  nnlinportarit,  with  stronger  glasses, 
and  especially  with  concave  glasses,  it  must  he  considered.  For  in- 
stance, if  the  observer's  glass  is  14  inches  from  the  patient's  cornea, 
and  the  latter  wear  spectacles  at  {  inch  from  his  eye,  1  mch  must 
bi?  added  t-o  the  focal  length  of  the  gla.ss.  For  instance,  —  8  D  is  a 
glass  of  5  inches  negative  focus;  to  5  add  1,  making  6.  Thus  the 
fraction  V  gi^'t's  —  O.fiG  D  aa  the  glass  required.  So  if  the  glass  by 
the  ophthalmoscope  be  —  13  D:  rt-tlnce  this  to  foail  lengtli,  viz.:  JJ 
=  3.33.  To  this  add  I  inch,  making  4.3.1.  To  find  the  glass  in  dioptrics 
£5  =  —  0.'.i  I).  The  difference  becomes  large.  Hyperopia  seldom 
reaches  so  high  as  myojiia.  save  after  ejctraction  u[  cataract.  If, 
however,  the  glass  by  the  ophthalmoscope  be -h  5  D,  this  In  focal 
length  is  -f-  8.  Fi'cim  it  subti-aot  ]  inch,  making  7  Tlien  A^  =  5.T  D, 
which  will  be  the  proper  gla.ss. 

With  hyperopic  eyes  the  illumination  is  brighter,  and  the  mag< 
nifying  power  less  than  in  emmetropiiL.  With  myopic  eyes  the  il- 
lumination is  fcebter,  the  fnagnifying  power  greater  and  the  (leld 
smaller  than  In  eminetrojiia.  Hence  with  extit-nie  myopia,  say  of 
13  D  and  higher,  examination  by  the  upiight  imnge  is  dillli-ult  and 
not  satisfactory.  In  such  cases  one  may  take  advantagt^of  the  fact 
that  an  invert^^'d  image  of  the  fimdus  is  formed  in  front  of  t^Le  eye 
at  its  own  far-point  and  may  ins|K!ct  it  with  a  convex  glass.  For 
example,  if  the  eye  be  myopic  13  D  there  will  be  an  invrrt.ed  image 
at  alwut  3  inches  in  front  of  the  cornea,  which  maj'  be  examined  by 
a  plus  lens  of  6  or  8  Inches  focus.  The  fleld  will  be  small  hut  the 
image  bright,  and  the  degree  of  myopia  can  be  approximated  by 
measuring  the  distance  between  the  observer  and  the  patient  and 
subtracting  the  focal  length  of  the  convex  glass. 
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Th*»  forpgroing-  slFiteinunlA  apply  to  anomalies  of  refraction  rnr- 
rectible  by  sphenca I  glasses.  If  now  wc  havt*  l«  do  with  astiffiiia- 
tism,  we  may  not  only  discover  the  fact  ophthajmoscopically.  but 
can,  within  certain  limits,  fstiinafcc  ItKdfgri'e  hy  spherical  jrlasst'^; 
it  is  not  pniL-iicable  to  have  a  scries  of  cylindrir  ^lass«*s  uttached 
to  the  ophthalmoscope.  Tlic  essential  quality  of  astigmatism  is 
that  the  slate  of  refniction  iti  a  given  nu-ridian  iH  greattT  or  less 
than  in  a  meridian  dianietricuUy  opiKisit*;  the  difference  between 
tbeae  meridians  is  tlie  de^trri-e  of  astigmatism. 

It  follows  that  we  have  to  discover  which  are  the  principal  meri- 
dians of  refraction,  viz.:  the  least  and  the  ^rreatest,  and  each  must 
be  st.udi«sl  by  itself. 

Now,  in  examining  the  fundus  by  the  direct  mct.ho<l,  If  we 
find  that  fine  vessels  in  the  horizontal  meridian  need  no  glass 
for  distinct  perception,  while  fine  vessels  in  the  vertical  meridian 
need  a  phis  plass,  we  have  simple  hyp<rrojiic  nstigmatism.  If  we 
need  a  plus  ^lass  for  any  vesst-Is  and  a  stronjfer  ^rlass  for  other 
vLTssels,  this  iH-tokens  eom|H)und  liypei-opic  astiitrniatisiu.  In  the 
surue  way  we  recognize  simple  myopic  ami  compound  myopic  ast  i^'- 
mattsni.  The  degree  1$  the  differ-ence  between  the  two  meridians. 
The  rule  in  examining  hyperopie  eyes,  is  to  use  the  strongest  con- 
vex glass  which  is  av-aihibU',  and,  in  examining  myopic  eyes>  to  use 
the  weakest  concave  glass.  Now,  in  eyea  having  a  decided  amount 
of  astigmatism,  viz.,  3  D,  a  streaky  appearance  is  pi-odueed,  and 
the  8tn*akswill  i-iin  in  the  nxisof  the  greatest  ametropia;  of  course 
the  least  ametropia  will  be  at  rijcrlit  angles.  Moreover,  it  will  be 
impossible  by  any  spherical  glasses  to  gain  a  clear  view  of  tlie  fun- 
dus. So  noticeable  is  this  fact  that  one  is  incited  to  examine  (or 
hazin4?ss  of  tht^  \itrcous,  or  erroneously  led  to  think  that  the  n'tina 
fs  mflllrated  with  inflammatory  efTusion.  Such  an  error  is  obviated 
by  flnding  that  visual  acuity  hy  prnin^r  correction  is  .satisfactory, 
and  if  the  proper  cylindric  glass  can  bo  attached  to  the  ophthal- 
moscupi-  out  of  the  trial-box.  ohfimcation  of  the  fundus  vanishes.  I 
havepi-ovidtKl  the  means  of  doing  this  in  the  ophthalmoscope  figured 
on  page  4:>,and  gain  the  advantairesof  leiirning.first.that  the  deep 
ocular  structures  are  or  are  not  healthy;  and,  second, that  the  tlud- 
iug  by  the  trial-glasses  is  oris  not  correct.  Another  feature  in 
astigmatic  eyes  is  that  thir  optic  dt-sc  is  no  longer  circular;  it  m 
elongated  in  the  direction  of  gresitest  ainetrupia,  and  therefoiv  is 
oval.  The  nerve  may  Ih*  misshapen  anatomically,  presenting  a  dis- 
tinct oval,  the  long  axis  usually  more  or  less  vortical.  In  such  a 
case  the  ivtinal  vessi-ls  will  show  no  dittereuce  of  distinctness 
caused  by  their  various  directions. 

By  the  inverted  image  the  streakiness  nf  the  fundus  can  well  he 
seen  in  high  degriH^^  of  As,  hut  the  liuus  run  in  directions  opposite 
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to  their  course  when  viewed  by  tlie  uprig-lit  iinaf^.  So,  \xm,  the  oval 
of  llie  optic  disc  is  rewrstMi.  But  the  objective  lens  must  be  held 
from  the  eye  at  a  certain  distance.  It  ha»  already  been  said  that 
in  the  uprijfht  hna^  the  optic  disc  is  elongated  in  the  direction  of 
the  nuTidian  of  jfreatest  curvature,  because  the  niag'nifyiiig'  power 
is  greater.  With  tho  invert-ixl  ima^  the  elongntion  corresponds 
to  tlie  weakest  meridian.  With  the  eumietropic  eye  the  size  and 
fomi  of  the  optic  disc  uuderj^o  no  chaiigi^  in  the  inverted  imajje 
when  the  objective  lens  is  held  neiin^r  to  or  faiiher  from  the  eye. 
With  the  hyperopic  eye,  when  the  objective  approaches  it  the  optic 
disc  becou'.ef*  smaller,  and  grows  lar^r  as  the  objective  recedes. 
With  the  mj'opic  eye,  when  the  objective  approaches  it,  the  optic 
disc  heronit>s  larger  and  fjrows  sniiillcr  as  the  objective  is  held  far- 
ther away.  In  both  H  and  M  the  sliape  of  the  disc  remains  ixiund 
or  oval,  wliatever  the  distjince  of  the  objective.  But  with  astigriiia- 
tisni  the  location  of  the  objective  rlianges  the  size  and  the  shape  of 
the  disc.  If  with  the  lens  near  to  the  eye  the  disc  be  vertically 
oval,  the  dihic  bceouies  ciivulur  if  the  lens  be  held  from  the  eye  a 
distance-  etiiial  t^j  its  focal  lenK-tli,  plus  the  distance  of  the  anterior 
focu.s,  viz.,  half  an  inch.  If  it  be  drawn  fart.her  away  b*'yond  its 
focal  length,  the  direction  of  the  axis  nf  the  oval  is  revei-sed.  Tlu'se 
phenoniemi  have  been  elaborately  studied  hy  Javal  and  by  Girand- 
Toulon,  and  can  he  utilized  in  diagnosis,  but  the  upright  image  is 
by  far  the  most  available  and  instructive, 

'Die  principles  now  presented  have  other  applications  and  they 
may  here  be  stattnl. 

Certain  important  pathological  conditions  are  ivvealwl  by  the 
employment  of  the  oplithalniost-ope  as  an  optometer.  We  are  en- 
abled to  measure  the  depth  or  height  of  an  object  by  knowing  the 
numlrer  and  nature  of  the  glass  with  which  we  can  view  it.  Such, 
for  instance,  is  the  depth  of  excavation  of  the  ncr\'e  in  glaucDma^ 
tho  height  of  a  tumor,  the  elevation  of  a  detached  ivtina,  tho  posi- 
tion of  a  body  tloating  in  the  vitreous.  For  instance,  we  find  the 
i'^^  of  a  glaucomatous  cup  is  to  be  seen  with  +  24  (+  1.50  D):  il» 
bottom  retjuires—  It!  (-','.50  D>,  the  depth  of  the  pit  is  ,V+tV=  V/ 
=A>  oi"  l-^f  ^  +  2.5U  D  =  4  D.  By  refernng  to  the  table  on  pages 
89  and  y«,  we  find  that  H  ,»j  (or  -|- 1.51)  D)  means  shortening  of  axis  of 
0.47  mm.,  while  myopia  ^  or  —  4  D  means  lengthening  of  axis  of  1.37, 
The  depth  of  the  cup  then  eciuals  0.47  +  1.37  =  1.84  mm.  On  the 
other  hand,  swelling  of  the  optic  ner\e  in  neuritis  may  permit  +  8 
for  its  summit,  and  the  eye  is  ummetrojhc.  A  shortening  oE  tlie  vis- 
ual axis  of  i  =:  L.'iO  mm.  which  measures  the  amount  of  swelling. 
Thes;inie  principle  applies  to  all  other  cases  above  cited,  and  by  it 
we  are  able  to  give  piitise  data  in  the  facts  and  progivss  of  a  case. 
An  intei-esting  case  was  one  of  myopia  of  —  7  D  {— j),  which  gives 
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elonpalton  of  .Tsis  of  2.13  mm.  In  th<*  oyi-  there  was  di'tached  rcU 
ina,  whose  conspicuous  part  or  summit  was  st'eii  by  +  7  1)  or+t, 
n-hich  meatis  shortoninf?  of  axis  of  l.T(J.  Thu  true  elevation  uf  thu 
retina  then  was  3.8!1  mm. 

In  <ra*fs  of  this  kind  the  inverted  ima^  has  some  value;  if  we 
move  the  objeetive  lens  from  sid<^  to  side,  the  parts  of  the  object 
rhieh  are  hig'hifst  and  those  which  art^  lowest  will  not  move  to  an 
|ualdeg'n>e;  in  other  woixls,  iheir  parallax  will  be  unlikf,and  they 
wilt  appear  to  bedisplaccd  unetiually.  The  topof  a  swollen  nerve  is 
nearer  than  its  bottom,  and  the  motion  of  the  objective  lens  causes 
its  imaofe  to  have  less  excursion  r.t  the  lop  than  at  its  bottom. 
The  snmeth>n^,toa  less  decree,  can  beejcbibited  in  the  direct  imagre 


Tui-  aj. 


^ 
^ 


"by  movinp:  one's  head.  So  loo,  with  a  glaucomatous  nerve,  the 
vesst'Is  on  the  edge  of  the  disc,  as  the  lens  is  moved  up  and  down, 
move  in  front  of  and  faster  than  do  those  at  the  bottom  of  the 
nerve.  For  explanation,  sec  the  diagram  (Fig.  28)  from  Abadie, 
Let  6  t>c  the  edge  of  the  excavation,  and  a  be  at  its  bottom,  and 
the  image  of  these  points  along  Die  axis  of  the  lens  will  be  at  B  and 
A  respectively;  cA  is  of  course  shortvr  than  cB.  Wlien  the  lens 
is  moved  down,  the  points  A  and  B  arc  displaced  to  A'  and  B'  as 
seen  in  the  flisrure.  They  are  no  longer  in  the  same  line,  because 
the  surface  of  the  excavation.  «,  h,  pn-sents  itself  dilTerently  to 
the  lens.  The  point  B'  moves  faster  and  farther  than  the  pomi 
A%  and  passes  in  front  of  it,  because  c*  A'  and  c'  B'  become,  as  it 

re,  radii  of  arcs  of  circles. 

A  special  mudification  of  the  indirect  method  has  been  made 
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by  St;hinidt-Rimpler '  for  delt- i-iiilnin^  the  state  of  rerraction.  It.  is 
not  diniciilt,  :iit<l  is  mcxlt^rat^'ly  nccumtf,  and  tht'  observer  is  not 
coiniM-IU'tl  to  relax  his  actoinmodation;  yet  itsbeinf?  a  rather  cum- 
l>ersomfa|}i»aratus  luis  prevenli-d  iU^iieral  acceptance.  Recently 
Warlomont  and  Lniseau  have  constructed  anatber  instrument 
I>a3ed  on  the  saiut;  inethud. 

Yet  another  objective  method  of  ascertaining:  the  state  or  re- 
fraction is  to  be  mentioned  which  was  prominently  brouprht  for- 
ward by  Cui^i't  In  lsT;l  and  which  has  jfainwl  eonsidenibU;  cur- 
rency in  En;2rland,  but  is  not  so  much  used  elsewheiv.  Cuignet  called 
it  keratuscopy,  under  a  false  idea  cif  what  the  method. really  ib.  and 
various  names  h:ive  been  driven  to  it,viz.:  piipitoscopy, I'etinoscopy, 
skiascopy,  etc.  The  most  common  name  and  in  a  certain  way  suita- 
ble, althoug-li  not,  truly  correct,  is  the 

Shadow  Teat. — Wtieu  the  eye  is  illuminated  by  the  ophthalmo- 
scope, only  a  small  part  of  the  fundus  is  covered  by  the  light,  while 
all  the  rest  is  obscurv*.  If  the  mirror  is  turned  at  various  angrles 
llie  illuminnted  surface  com'spondlnfrly  shifts  and  we  may  see  in 
the  pupil  a  portion  both  of  the  lutninuus  and  of  the  non-luminous 
surface.  The  latter  Is  spoken  of  as  a  shadow,  which  is  physically 
incorrect,  but  is  a  term  convenient  for  use.  Its  formation  Is  dlus- 
ti'atod  by  caslin^y  upon  a  sci-een  the  imaj.'v  of  a  ^as  flauie  by  a  3- 
incb  convex  lens.  The  imagv  is  bright,  but  there  surrounds  It  a 
dark  circle  which  lias  nearly  the  diameter  of  the  lens.  This  non- 
luminous  or  dark  circle  corresponds  to  the  "shadow"  in  the  test 
we  are  considorin^.  The  lens  has  deflected  the  rays  to  fonn  the; 
iniag-e  and  the  surrounding  space  is  in  darkness.  If  now  in  illumi- 
nating the  eye  by  a  mirror  we  turn  the  latter  upon  its  axis,  the 
shadow  appearing  in  the  pupil  will  have  certain  pt^culjarities  which 
depend  upon  the  quality  of  the  mirror  und.  upon  the  refractive 
state  of  the  eye. 

The  mirror  may  be  plane  or  concave.  Because  of  its  givater  sim- 
plicity we  will  assume  the  mirror  to  be  plane.  The  observer  si1s  in 
front  of  the  patient  at  three  or  four  feet  (say  one  metre)  distance, 
the  light  will  most  conveniently  he  above  his  heiid.and  the  pupil 
must  be  moderately  large;  a  mydriatic  is  freqiieuily  niiuir-ed.  If  the 
mirror  is  rotated  upon  a  vertical  axis,  the  shadow  moves  transversely 
aemss  the  pupil  pix-senting  a  vertical  edge  and  tests  the  refractive 
quality  of  the  transverse  meridian.  Willi  euimeti-opia,  hyperopia 
and  slight  myopia  the  shadow  moves  in  the  same  sense  as  the  mir- 
ror, or  "with"  the  mirror.  With  myopia  higher  than  1  D  the 
movement  of  the  shadow  is  opposite  to  the  expected  eirect  or  ;8 
*■  against  the  mirror."    To  understand  the  plienomena  sec  Fig.  39, 
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of  the  mirror  would  suf^gest,  ami  coincide  with  its  motion, 
ling  the  cyr  is  PithtT  I'mmetropic  or  hyporopie.  If,  however, 
e  is  myopic  (se«  2  in  Fig.  39),  the  imag-c  of  the  flame  is 
I  in  front  of  the  retina  and  the  rayti  cross;  and  emerging 
he  eye  they  fonn  a  real  and  iiivert«rt  iniagt*  between  the  eye 
tc  mirror  which  movL-s  in  a  iicnsc  opposite  to  the  rotation  of 
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BiiTor  because  tht-  r;*ys  now  cross  before  reaching  the  obser\"er; 

faadow  is  therefore  against  the  mirror.  If  the  myopia  be  so 
!  that  the  inverted  image  of  the  luminous  ar»'a  of  the  retina 
beyond  the  mirror,  the  shadow  will  move  with  the  mirror. 
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real  imaflfc  of  the  iUuininat«d  surface  V  at  I*.  If  the  mirror  he 
turned,  1'  will  move  to  I'^  and  the  image  will  shift  to  I"*.  That  is. 
the  image  seen  by  the  observer  moves  in  the  same  direction  with 
the  min'or. 

If  the  eye  he  hypermetropic  or  emmetropic,  the  rays  coming' 


from  the  eye  being  divergent  or  parallol  will  not  be  brought  to  a 
focus,  and  the  observer  will  ae*  a  virtual  erect  hnatre  ut  I"  (Ko.  3) 
the  virtual  focus  of  I'  and  eee  its  movements  actually  as  they  occur. 
I.e.,  in  the  same  direction  aa  the  moveuient-s  of  the  real  iina^  I'  or 
I"  and  therefore  "  against  "  the  movements  of  the  mirror.    It  the 
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myopia  be  of  low  dc/rree,  v\t..  :  about  1  D,  the  raj's  omersin^  f|-om 
the  pupil  aw  fofUiisetl  at  about  one  metiv  and  if  Hit.'  observer 
intercept  thum  b('fotv  tliey  met-t  (No.  4)  hf  will  n'ffr  thi-m  to 
1"  and  I"'  and  obtjiin  an  erttl  vjrtdal  inin;z'e  of  I'  the  movements 
of  vrbich  ^rill  be  tbt*  same  as  in  H  or  E  (No.  -t),  viz.:  aj^ainst  the 
mirror. 

To  sum  up:  uitli  a  plane  mirror  tlie  shadow  in  emmetropia, 
hyperopia  and  low  myopia  wHI  move  with  the  niirrnr.  In  myopia 
greater  than  1  R,  the  shadow-  moves  ntfahist  the  tiiirror.  "With  a 
coHcavp  mirror  the  shadow  iti  enimeipopia,  hyfwrtjpia  and  low 
myopia  moves  against  Ww  mirror.  In  myopia  g-riiater  than  1  D  it 
mo%'es  icith  the  mirror. 

In  practical  work  a  spectacle  frame  is  put  on  the  patient  or  a 
disc  braring^  glasses  i.**  rotated  in  fi-oiit  of  the  {latienl'si  eye  (Brailey) 
and  various  glasses  are  triwl  until  one  is  found  whicli  just  reverses 
the  movem«*nt  of  the  .shadow,  or  wliich  caus.'s  the  shadow  and  the 
illumination  in  behave  as  in  emint'tropia.  Tliis  lens  is  verj*  nearly 
the  desiivd  glass.  In  hyiK'rmetropia.  we  must  sulili-act  about  1  D 
from  the  lowest-  pIiLs  leas  wliieh  n^vi-i-ses  the  shadow;  and  in  myo- 
pia 1  D  rouat  be  added  to  the  lowest  minus  lens  which  reversis*  the 
shadow-.becaii.su  the  revei^sal  of  tnuvenient  will  not  occui'  until  a 
slight  excess  in  the  stren>rth  of  the  glass  has  been  produced. 

The  higher  the  ametropia,  the  less  luuhiious  will  he  the  pupil, 
and  the  less  distinct  the  shadow.  We  may  giv*'  attention  to  some 
other  points  besides  the  direction  in  which  the  image  or  the  shadow 
moves,  viz.:  to  its  hriglitiiess,  to  ils  rate  of  niovemenl>  and  to  the 
fonn,  straight  or  civscentic,  of  its  border.  If  the  eye  be  enimetro- 
ptc,  or  nearly  so,  the  Image  will  he  most  correctly  focussed  ami 
lienee  at  its  brightest,  wheivas,  if  notably  out  of  focus  the  rays  ai*e 
moi-e  dispi*rse«l.  For  thi?  same  i-ea-son  the  boitler  of  the  image  will 
in  emnietropia  he  best  defined  and  strnighter  because  the  tlamc 
has  nearly  vertical  Ijorders — if  out  of  ^k'us  the  image  has  a  more 
rounde<i  and  blurry  outiitu'.  Thi'  rnovemi-nt  of  tlie  imag*;  is  most 
rapid  in  emmetropia. 

Tlie  detection  of  astigmatism  becomes  easy  by  varj-lng  the 
movement  of  the  mirror  about  different  axes — vertical.  Ijnrizunlal 
or  oblique.  If.  for  example,  the  reversal  uf  the  uiovenient  of  the 
shadow  is  s«iired  when  the  movement  is  trur.svoi-sely  across  the 
pupil  and  ametropia  still  remains  in  the  opposite  meridian  when 
the  mirror  is  moved  in  that  dirfction,  anotln-r  lens  must  be  found 
which  will  correct  the  latter  error.  Of  course  the  difference  be- 
tween the  two  IcnsifS  thus  found  is  the  degree  of  astigmatism. 
Both  the  kind  and  degn^e  nf  astiirmatism  are  thus  made  known, 
IiTegiilar  refraction  or  opacities  in  the  cornea  and  lens  will  also 
b€t  brought  to  ^iew.    Ncttleship  says:  Tor  the  quick  discovery 
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of  verj-  slight  o.stig'tnn.tisni  nnd  of  the  direction  nf  tin*  chief  meridian 
in  tistij^matism  of  all  de^crees,  retinoscopy  probably  excels  all  other 
met  hud  8." 

In  his  further  obsPirations  the  writer  fully  concurs:  that  accu- 
ral* retinoscopy  (skiascopy)  is  not  quicker  tlian  measurement  bj' 
the  direct  ophthalmoscopic  iiK'thod  and  that  in  fact  the  latter  tsde-j 
cidcdiy  the  more  rapid  if  ore  have  a  ^od  mstnmient.  "I  canm 
help  thinking-,"  says  5fr.  N.,"that  the  import.anci'  of  n^tinoscopy  haBJ 
been  somewhat  overrated,  and  that  though  in  some  difllcult  cas 
it  will  remain  our  best  objective  test,  we  shall  do  well  j-T-ner-ally  to^ 
use  it  as  an  auxiliary,  ratluM'  than  ur  a  substitute  for  other 
methods."  The  at>iUty  to  employ  the  shadow  test  well  is  worth 
poswssing,  but  it  can  never  attain  the  value  of  direct  ophtliatm<^J 
scopic  examination  of  the  fundus,  because  it  teaches  nothing  of 
the  actual  condition  of  t!ie  structures. 

By  the  methods  discussed  we  arc  enabled  to  diagnosticate 
the  kind  of  refractive  error  present,  and  we  next  have  to  cor- 
rect it.  We  resort  to  trial  glasses.  We  examine  at  the  distance 
of  six  metres  or  as  near  to  that  as  may  be  feasible,  and  endeavor 
to  bring  vision  up  to  normal  standanl  by  the  strougi'st  convex,, 
or  weakest  concave  glasses  which  will  be  accepted.  Some  assists ' 
ancc  is  gained  by  noting  the  distance  at  which  the  patient  can 
read  fine  print.  If  decidedly  myopic,  he  must  hold  it  near,  say  inside 
of  ten  mches,  but  he  will  do  the  same  if  greatly  hyperopie,  andalso 
amblyopic,  or  if  astig^riiatic,or  if  there  be  insulTlciency  of  the  rtuiti 
extemi  muscles.  If  to  read  print  it  must  be  held  vcrj*  near,  and 
distant  sight  be  very  bad.  t I'y  a  concave  glass,  whose  focal  length 
is  about  tlie  distance  at  whiuh  the  book  is  held  from  the  face;  this 
should  greatly  improve  distant  vision  if  there  be  myopia,  while  it 
will  be  rejected  in  most  other  kinds  of  refractive  error.  Should  the 
book  in  ivading  be  held  at  a  distance  beyond  fourteen  inches  there 
may  be  hyperopia,  but  the  probabilities  are  that  the  fault  is  princi- 
pally in  the  accommodation.  Special  details  in  choosing  glasses 
will  be  given  under  the  special  kinds  of  error  to  be  treated. 

It  must  be  remarked  that  special  instruments  to  take  the  place 
of  the  1m)x  of  thai  glasses  have  l>ern  contrived,  called  optometers. 
Some  are  based  on  the  principle  of  the  Galilean  telescope,  viz. : 
those  of  Graefe,  of  Perrin  and  Maseart.  of  Snellen;  some  have  a 
single  convex  lens  (Burow,  Badal,  Sous,  etc.)) and  test  types  are  con- 
tained within  the  tube  of  Mie  instrument;  some  have  two  convex 
lenses  placed  a  distance  from  each  other  equal  to  the  sum  of  their 
principal  foci  (Hirschberg,  Plehn),  ami  in  using  them  the  types 
are  hung  upside  ilown  across  the  room.  In  some  instruments  lh6 
focus  of  the  lens  coiucides  with  the  patient's  nodal  point  as  recom- 
mended by  Nagel  {Hirschberg,  Plehn).  the  object  is  to  avoid,  a» 
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much  as  possible,  magnirying^  the  print.    Without  discussing  these 
apparatus  in  detail  (sc*  article  by  Plehii '),  it  may  I>e  remarked  tJi:it 
they  are  useful  when  a  larpe  nuinVKTof  examinations  must  l)e  made 
rapidly,  as  among  recruits  in  njilitary  ser\-ice,  but  they  are  apt  to 
provoke  efTorts  of  acfromiuodation  and  they  do  not  serve  for  rend- 
jin^.    Theiv  is  also  an  iiisiriiment  based  on  wholly  dilTeivut  princi- 
Fples, called  the  prisuiopLouieter.  to  whieh  thesame  objections  apply. 
Still  another  mode  of  ti-stiiig  vision  subjectively  is  based  upon 
the  experiment  of  Scheiner,  viz. :   looking  through  two  small  holes 
alwut  three  or  foni'   millinietivs   apail.  in  an   opa<|ue  disc.     The 
etfect  of  this  contrivance  is  seen  in  Fi>f.  31.    If  the  emmetropic  eye 
E  Vh*  focussed  for  the  object  O,  that  %vill  appear  single,  notwith- 
standing the  splitting  of  the  iH'aui  of  light  into  two  small  pencils^ 
because  each  will  fall  upou  the  fovea.     For  the  hypi'i-opic  eye  H. 
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retina  is  nearer  the  nodal  point,  the  small  pencils  will  each 
Ike  a  se{>arate  confused  image  upon  it.  The  same  will  be  true 
of  the  myopic  eye  whose  ri'tina  is  too  far  from  the  nodal  point, 
viz. :  that  each  iM'ncil  will  make  Ws  own  circle  of  dispersion.  Both 
the  hyperopia  eye  and  the  myopic  will  theivforo  si-c  the  oliject 
doubled:  it  being  supposed  that  the  hyperupic  makes  no  elfnrt 
of  accommodation.  This  device  was  employed  by  Poi-terlleld 
many  years  ago,  but  has  lately  been  made  pi-actical  by  Dr.  Tlium- 
son.  as  follows:  If  across  the  upper  hole  of  the  scrven  a  red  glass 
.bo  placed,  and  the  object  he  at  twenty  feet  and  be  a  very 
[Bniall  gas  flame,  nr  a  small  dot  of  light,  then  ametropic  eyes 
will  not  only  soo  two  lights,  but  one  will  be  red  and  the  other 
while.  For  tlie  hyperupic  eye  it  will  1m'  seen  by  the  dotted  lines 
gwing  through  the  nodal  point  A:  (sec  Fig.  :U),  thai  the  projection 
of  the  spot  which  is  up]>ermost  on  the  n'tina  is  below  the  axis,  and 
if  the  red  glass  be  on  the  upper  hole  of  the  screen  that  image  is 
red.  It  theretoro  follows  that  when  the  red  iniag<-  appears  to  the 
side  of  the  axis  opposite  to  the  .side  where  the  red  glass  is  placed, 
this  diagnosticates  hyperopia.  On  the  other  hand,  if  the  red  Imug-e 
be  on  tlie  same  side  of  the  axis  with  the  glass,  this  de*-lares  myupia. 
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It  is  further  evident  that  the  greater  the  ametropia  the  widCT 
apart  will  be  the  two  images.  It  follows  that  the  kind  of  diploina 
and  the  interval  between  the  images  give  both  the  kind  and  ap- 
proximately the  power  of  the  correcting  glass.  To  make  the  esti- 
mate of  the  power  of  the  glass  fairly  accurate,  Dr.  Thomson  has  so 
arranged  two  small  gas  flames  upon  a  measured  bar  that  each 
being  doubled,  one  is  moved  from  the  other  until  instead  of  four 
flames,  three  only  are  seen  by  the  coincidence  of  two.  This  dis- 
tance is  read  otT  upon  the  rod,  which  is  divided  into  centimetres, 
and  the  refraction  is  deduced.  Still  more  simply  the  refraction  ia 
g-iven  by  putting  in  front  of  the  screen  the  convex  or  concave  giasB 
which  causes  the  images  to  approach  until  they  coalesce.  The 
objection  to  this  is  that  myopics  will  be  likely  to  use  accommoda- 
tion and  get  glasses  too  strong  and  hyperopics  to  get  glasses  too 
weak.    Dr.  Thomson's  use  of  two  flames  obviates  this  liability.' 

This  method  is  of  value  in  some  difficult  cases  of  refraction 
where  the  media  are  irregular  in  cur\'e,  viz.,  in  conical  cornea,  or  are 
opaque.  With  dilated  pupil  it  is  easy  to  apply.  It  is  always  most 
effective  with  a  large  pupil,  when  the  holes  may  be  four  millimetres 
asunder  and  can  be  used  in  a  dark  room  and  for  illiterate  persons. 
The  theory  of  this  method  and  the  mathematical  formulae  are 
given  by  Nagel,  G.  and  S.,  VL  p.  412. 

For  the  general  theory  of  optometers,  see  Nagel,  1.  c,  p.  315  et 
seq. 

We  now  take  up  special  refractive  errors  in  detail. 
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Hyperopia — H. — Hypennetropia  is  the  condition  in  which,  with 
suspended  acL-oinmodation,  a  pei-son  requires  a  convex  glass  to  get 
his  best  acuity  of  sight  for  distance.  It  is  essential  to  put  aside 
the  accommodation,  because  up  to  a  certain  age  and  for  small  de- 
grees it  oveironu's  and  conceals  the  hyperopia.  But  it  is  not  to  be 
expected  that  all  cases  of  high  degrees  of  H  will  with  glasses  gam 

Many  who  need  4-  10  (4  D)  or  stronger  glasses,  have  V=  |g  or 
}S.  In  fact,  the  greater  number  of  strongly  hyperopic  persons  do 
not  have  noniial  acuity  of  sight. 

It  is  the  optical  n-sult  of  u  shortened  visual  axis  or  of  want  of 
the  crystalline.  It  also  api>ears  in  later  life,  after  sixty,  by  flatten- 
ing of  the  crystalline,  being  the  outcome  of  advancing  pivsbyopia. 
Flattening  of  the  cornea  may  also  cause  it  through  di.stention  of 
the  glol)e,  as  ensues  in  glaucoma.     The  usual  cause  is  shortening  of 


'  See  TraiiB.  Am.  Opth.  Soc,  1870,  p.  93,  and  1873,  p.  83. 
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ie~visu!il  axis.  It  is  a  coiigfnital  condition.  Ely'  pxamined  90 
infants  iinUcr  two  months  old,  for  nearly  all  of  ivliuin  und  for  him- 
self likewise^  atropia  had  been  useU.aud  in  154  eyes  found  H:^  with 
cininelropia;  18?f  with  myopia;  "ifl^f  with  hyperopia.  Bjernim,'  ro- 
|K»rtuiff  upon  600  vory  young  infants  found  the  g-ivat  majority  to 
bo  hyperopic,  and  Schloich  puts  the  a\'erag»  degree  at  4-D. 

Atmtamical  Charavf prist tcs. — In  his  classical  artirli-  which  is 
tbu  fuuudaiion  of  tJie  knuwlwl^  of  the  pivsent  day  on  this  subje(*t, 
Dondei-s  |>ortrays  many  features  which  characterizu  the  physioj^ 
nomy  of  hypfropics.  That  they  often  have  nnn-ow  faces  and  shal- 
low orbit-s  and  eyes  deep  set,  is  true,  but  no  conclusive  deductions 
can  be  drawn  from  such  appearances.    It  is  evident  that  tJie  axis 

the  eye  mcreases  in  hifrhcr  nitio  during  the  early  years  of 

)wrth  than  do  the  optical  parts. 

Hyjieropia  necessilati-s  an  elTort  of  accommodation  proportion- 
ate to  its  di-frn-e,  ami  the  result  is,  that  if  {."'"^at**  the  ciliary  muscle 
beciimes  eutargtHl  and  in  adults  its  size  and  contour  have  a  well- 
marked  anil  conspicuous  character.  This  has  been  exhibited  by 
l¥raDo(T.  If  hyiH-Topia  is  Xvaa  than  3  D  or  -1  D  vision  ^nmercilly  is 
normal,  if  higher  it  is  rarely  normal.  The  ejcplanution  is  found 
proliably  in  the  want  of  deTclopinent  of  the  n*tina  and  optic  tierve. 
The  su|tposi1iuu  that  the  same  luiutber  of  ivds  and  cmies  as  in 
emmetropia  are  condensed  into  a  smaller  space  is  inheivntly  im- 
probable. Donders  pointed  out  that  the  macula  lulea  is  farther  to 
thp  t<Muporal  side  than  in  omiiietropia.and  I-:uuh)ltand  Dobi-owlsky 
proved  that  the  distance  between  the  papilla  and  the  macula  is 
givater  than  in  normal  eyes.  The  cornea  is  more  decidedly  decen- 
temd  than  in  emmetropiii  and  the  ji.n<^leR  g^nima  and  alpha  i\r<s 
usually  very  large.  With  the  IukIilt  deg-rees  of  U  the  eyeball  is 
evidently  small  and  proclaims  its  imperfect  duvelopntenl  not  only 
in  this  fact,  but  even  in  imperfect  vi^'-orof  the  ciliar>'  musck-  and  of 
the  motor  muscles.  The  optic  nerve  in  uuirUeil  degrees  of  H  often 
shows  indistinctness  of  tissue,  it  may  be  deep  red  or  grrayish,  its 
edg<es  are  often  striat4?d  and  ill  defined,  especially  on  the  nasal 
side.  It  may  Iv,  and  in  hi;y:h  de-rrecs  it  usually  is,  intensely  red, 
and  because  of  such  si^fns  some  have  reg>r(liHl  the  condition  in- 
ftannnatorj*.  Thus  however,  can  haiilly  he  sust^iined  by  clinical 
experience.  \Vlial  is  known  us  the  choixiidal  cresci'ut,  vix. :  the 
interval  between  the  edgi-  of  tlie  choroidal  and  the  scleral  open- 
ings IS  not  in[re<|uently  observed,  and  it  Is  usually  on  the  temporal 
side.  Sometimes  the  nerve  is  anatomically  oval,  while  the  oval 
sha[M'  dui*  to  asti^naiism  Is  also  frequent.  Even  the  retina  in  the 
neighborhood  of  tho  nen'c  sometimes  js  hazy  and  seems  thick. 

•  Archive-.  .•fOpliilm!,.  v..l,  ix..  p.  211.  Wm. 
'  TraoK.  International  MM.  Cong.,  Copf>i)hag«n,  1884. 
6 


82 


P/.H£AS£S  OF  THE  ETB. 


AVhili-  these  appoaratices  belong-  to  higher  dc^rrepa  of  H,  we  shall' 
find  in  all  cases  whrn  tln're  arh  symptoms  nf  asthenopia,  that  ihe 
ner\-e  is  red,  p«'rhaps  very  deeply,  and  the  ^*pins  arc  lai^; — indicat- 
ing: reflex  ii-fitalion  of  tin-  papillary  firculation. 

Syniptfim.H. — In  using-  their  eyes,  hypt-ropcs  of  modrrat*'  degTpe, 
or  ratliyr  such  as  have  adequate  accommodation  and  gxiod  muscles, 
exhibit  no  ditlt-i-ence  ordinarily  from  eminetropes.  If  examiiiwi  by 
glasses  they  may  not  accept  them.  In  such  persons  the  whole  eiror  is 
latent.  On  the  other  Itand,  th.-y  may  see  equally  well  at  six  metres 
with  and  without  a  pivi'u  glass.  The  glass  which  they  aecept  rep- 
resetits  the  "  manifest  H."  Under  atropine  such  a  ]>ersoH  would 
show  a  hig-her  dejrree  and  accept  a  stronjrer  grtass;  the  repivssed 
amount  is  the  "  latent  H."  The  "  total  H  "  is  of  course  the  sum  of 
the  manifest  and  the  latent.  It  is  also  possible  that  a  hj'perope 
requires  a  weak  js^lass  to  fjive  him  the  best  vision  and  will  also  sihs 
equally  well  with  a  stronger  one.  Suppose  he  needs -f  l.j  D  for 
vision  S  and  will  accept  -j-  3  D.  It  is  evident  that  his  manifest  H 
=JiI>.  Of  this  III'  is  able  to  correct  l..*i  D  voluntarily,  and  this  pai-t 
of  the  "  manifest  H  "  Doudei-s  calls  "  facultative."  The  total  U  ran 
be  usually  seen  by  the  ophtlialiuo»cope,  and  can  be  elicited  by 
using'  atropine  in  full  dose.  But  my  own  experience  ajfires  with 
Schweifger's  ("  Handbucli  der  AujfciiheilUiuide."  p,  4!i,  1880)  that 
exceptional  cases  occur  which  do  not  yield  up  their  total  U  to  the 
op!',  thai  most' ope.  See  also  artJclo  by  Weiss  (Giiiofe's  Archiv  fUr 
Ophthnl.,  XXIV.  ii.,  90),  one  by  A^iew  (Trans.  Am.  Oph.  Soc). 

I  observed  one  such  person,  a  lady  aju-ed  3:J,  for  three  months  and 
could  imt  make  out  an  errm*  which  dually  under  atropia  proved  to 
be  '2.tt  D.  Persons  with  liig'h  degret's  of  H.  especially  if  they  be  no- 
tably amblyopic,  will  bring'  print  and  work  very  close.  Tlu\v  will 
behave  as  if  uear-sig-bted.  They  wilt  seek  a  stront:  lijjrbt,  will  st-o 
badly  in  the  evenius-.  They  often  have  small  pupils.  They  apply 
for  relief  either  because  distant  vision  is  indistinct,  or  wlien  they 
have  symptoms  of  asthenopia.  Distant  %ision  fails  when  the  ac- 
commodation can  no  longer  correct  the  error.  It  is  evident  that 
with  parallel  axes,  tlie  liypi-rtrope  has  been  accustomed  lo  exert  an 
undue  degi>!H  of  aecommoOatiou.  As  this  faculty  declines  with 
years,  he  finds  himself  oblig'ed  ut  an  early  a^'  to  seek  the  aid 
tif  convex  glasses,  and  he  also  is  apt  to  find  that  a  weak  convex 
glass  improves  and  restores  to  him  his  former  acut^?  distant  si^bt. 
This  is  what  usually  transpires  with  modentte  H  in  healthy  and 
vigorous  persons.  An  attack  of  sickni.'s.'*.  especially  of  diphtheria, 
cbrnnic  ill  health,  notably  uterine  diseases,  and  extreme  taxation  of 
siffht,  may  cause  the  same  results  beforv  the  usual  decline  of  accom- 
modation would  develop  them.  But  it  is  more  common  under  the 
influence  of  such  causes  fur  the  subject  to  sutler,  not  (inm  defective 
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sijrhl  either  for  near  or  far,  but  fi-om  painful  sigrht  in  work.  This 
Ls  colli'd  acrommoHative  asthenopia,  its  symptoms  aiv  that  the 
subject  can  work  (or  a  ci'rtain  period  and  th<-'n  must  stop  he^aiist! 
the  sjfrht  ib  blurred,  there  is  |KiJn  in  and  about  the  eyes  and  sonie- 
tiuies  remote  n'flcx  symptoms,  such  as  hr;ulache,  ^Kiin  down  the 
spuie.  sickness  of  stomach,  etc.,  etc.  The  ability  to  resume  work 
after  ivst,  to  work  better  under  stimulus,  that  the  periods  of  ability 
to  work  STOW  9hoi*ter: — these  are  characteristics  of  this  conciitioii. 
Many  more  touches  mig'ht  be  griven  to  tliLs  ])icture,  hut  they  would 
s*!r\'e  no  goad  purpose.  It  may,  however,  be  added  that  palpehral 
irritation,  chalazia,  styes,  blepharitis  margjnalis,  and  liy per.emiii  of 
the  palpebral  conjunctiva  are  fi"w|uently  seen.  The  inflammations 
jf  the  bonier  of  the  lid  occur  most  often  in  young  subjt'cts  ;uid  fre- 
luently  without  auy  complauit  of  distressful  si^ht.  This  is  a  well 
estahlished  fact  and  was  noted  by  Roosaand  Schinnerand  lias  lon^j 
been  familiar  to  the  writer.  Pali»ebr:il  conjunctivitis  is  almost 
4lwn\'s  present  when  asthenopir  symptoms  exist,  and  explains  the 
sensations  of  smartin/f,  dryness,  heat  and  the  inclination  t«  press 
upttri  the  globe — as  well  as  tin-  comfort  gained  by  applications  of 
hiki^%Tann  water  and  soothliijij  lotions. 

Uypernietropia  makes  its  appearance  in  the  onler  of  nature  be- 
yond sixty  or  seventy  years  of  age,  and  then  dimntws  of  sight  for 
distance,  correctible  by  a  weak  convex  slas*,  is  the  symptuiu  ob- 
«erviKl.    Usually  there  is  no  asthenopia. 

Another  class  of  cases  cxhiliit  the  effects  of  their  error  in  <lis- 
turliances  of  the  muscles;  they  are  either  inclined  to  convenjiitg 
strtifn!ttnu,t  or  it  becomt's  fully  i-stahlislied. 

We  have  spoken  of  the  iutiniale  relation  which  in  emmetropia 
sulisists  between  accommodation  and  couver'gence.  For  a  ^iven 
numherof  dioptries  of  accoimiiodation.say  4  D,  an  eijual  number  uf 
metric  angles  must  be  bi-ought  into  use,  i.e.,  4.  With  hypermetro- 
pia  the  law  is  not  the  same.  On  the  contrary,  with  no  convergt-nee 
the  subject  nuisl  put  forlli  as  many  dioptries  of  accomniod;ition  as 
hts  total  hypermetrepia.  If  there  the  Ht  =  4  D  and  he  accommo- 
date for  850  mm.,  he  usi«  4  +  4  D  =  S  D  of  accommnihitioD  for  4 
metric  angles  of  convergence.  At  oiicf  a  disprnjiortion  appears, 
which  may  easily  be  converted  into  a  coiiL[)letedislurbaiice  of  binocu- 
lar vision.  If  for  any  cause  there  be  dilllculty  in  distinct  vision  or  in 
con  vt-rgence.  The  two  functions  are  in  a  state  of  unstable  equilib- 
nuni  and  are  easily  disassociated.  It  has  never  been  shown  liow  large 
in  the  proportion  of  hypermeiropes  who  acquire  strabisituis.  hut 
Dimders  showed  that  alM)ut  l%vo-tliirds  of  1he  cases  of  strabismus 
convcrgens  were  hypermetropic.  Tlin  latitude  which  exists  In  the 
amplitude  of  convergtmee  for  a  definite  amount  of  A,  and  the  jvaria- 
tion  in  relative  A  for  given  deg'rees  uf  convergence,  explain  why  so 
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Inrge  a  projiortion  or  hj-puropic  subjwls  never  fall  intn  stnibismus. 
But  tbat  tlu^y  arc  subject  to  tliis  tendency  is  evKlenl.  It  must  also 
bo  remarked  tliat  other  refi*active  ctiinplicalions  are  frequent  in  H, 
viz. :  Jbstijniialism  and  unequal  ivrraction  i>f  tlie  two  ey«;s  (anisome- 
tropia). To  tins  must  l>i:  added  that  often  lliere  is  unequal  visual 
power  in  the  two  eyes  and  tnfeiior  visual  acuity  of  one  or  both 
lorc«*s  the  aJoplioii  of  a  distance  for  near  work,  closer  than  the 
decree  or  H  would  demand.  It  is  not  found  that  hypei-opic  persons 
choose  a  workmf^  point  more  removetl  than  emmetropes;  on  the 
contrary,  their  inclination  is  to  adopt  a  closer  near-point,  until  the 
fuilur-e  of  aeeoniino<lalion-  brinjirs  on  pi*emuture  presbyopia. 

The  occunvnce  of  stiti  bisitms  is  evidently  tletenniiied  by  a  variety 
of  factors  anil  among^  the  most  potent  is  the  actual  power  of  the 
muscles  of  adduction  iinti  abduction.  EtTorts  of  accommodation 
sliuuilale  the  iuterui  and  tlie  L-lfecL  is  reciprocal.  It  is  a  subject 
worth  mvestiffatins:  on  a  large  scale  what  is  the  adduction  and  ab- 
duction of  hypermetroprs  who  do  not  squint.  (See  "Die  Aetiologie 
der  Strab.  conv.  lupermet."  von  Dr.  Richard  Uh-ich,  I^Sl.)  The 
subject  \v]|[  be  refenvd  toa;?ain  under  the  head  of  simbismus. 

CompUcatinns. —It  has  been  said  that  amblyopia,  astigmatism, 
inequality  of  the  4-yes  both  as  to  I'vfraclion  and  vision,  strabismus, 
spasm  of  acconimodaliou  and  asliieuupia  may  coexist  with  hyper- 
opia. It  is  reco^iiized  to  be  a  frequent  coucoinitant  of  glaucoma  and 
is  regarded  as  |»ivdis]iysiujr  to  it,  while  that  it  may  predispose  to 
idiopathiJc  retinitis  (Dobrowlski)  is  not  yet  made  pi'obable. 

Diuguosis. — The  acceptance  of  aconvfx  plass  tor  distant  vision 
and  thai  by  it  vision  is  not  impaired  or  nuiy  V  iiiiproved,iseonclu- 
8iv«'  of  hypernietropui.  Its  non-acceptancvi?  does  not  disprove  it.  If 
aceommodalion  is  fully  paiulyzed  by  atropine  non-acceptance  of 
the  ^ylassdispi-ovcs  It.  With  this  nmst  be  couibmed  objective  ex- 
amination, viz,:  by  <>phUiahiioBcopy.  by  Cuignet's  method  (shadow 
test),  and  for  decided  proof  it  nmsl  be  possible  to  eliminate  accom- 
motlalion  both  from  the  observei-  and  the  patient.  In  most  cases  the 
upright  ophthalmoscopic  ima^'  will  settle  the  matter  easily,  by 
showing  that  a  convex  glass  permits  eh-ar  vision  of  the  fine  retinal 
vfs.scls  near  the  macula,  or  of  the  retinal  epitlieliuui  (the  granular 
look).  For  H  less  than  1  D  good  ohservers  may  be  in  doubt  with 
objective  nielhods.  but  if  needful,  atropia  will  determine  the  point. 

PrrM/noMis. — The  error  is  not  ctirable,  but  is  correctible.  The 
degree  of  ^ision  will  not  he  impnin-d,  hut  as  the  accommodative 
power  biTonu's  exhausted,  sti-onger  glasses  will  be  needed,  and  in 
iiigher  di'gives  of  H  one  puir  will  be  n-qiiiivd  for  distance,  and  a 
Hi*cond  for  the  nwir-point.  The  endurance  of  hyperopic  eyes  usually 
falls  below  the  normal  amount,  and  as  they  come  to  use  high  glasses 
fur  work,  this  disability  is  liable  to  increase.    Tliey  often  feel  the 
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■npcpssfty  of  constantly  wearing  gli^sses  to  t)e  a  griex'ous  burden, 
but  tfu'  prognosis  is  ivlatiwly  pood. 

TrtmhiifHf. — We  have  no  occasion  to  ilonl  with  tbeac  persona 
until  some  of  the  aliovc-incntiuntMl  suliji-ctivi-  syiti|]t,onis  ciuise 
thfui  to  usk  for  I'dief.  So  lon^  us  ttiL'ir  .'iccomuiodntion  can  with- 
out coDSciouH  strain  overcome  their  «rror  they  need  no  aid. 

Isl.  In  the  sini|ilos1  catw-s  the  tlrst  call  for  lielp  is  wh<-ti  tlit'y  find 
near  vision  indistinct  or  tiresonit'.  i.t^.,  when  A  is  not  l:»rA?ernon^hto 
easily  overbiitunce  H.  We  usually  meet  this  in  persons  fruui  35  to 
40  years  of  agv.  They  may  acci-pt  a  weak  filatm  for  diKtitnt  \ision, 
but  without  It  may  have  V  ^  j.  It  is  in  ix-ading,  etc.,  that  Ihey 
find  the  print  blur  ancl  the  lig-ht  »eem  bad  and  the  eyes  ^row  tired. 
We  always  teat  each  eye  separately  and  cover  the  other  by  a 
screen.  The  convex  >fl:iss  winch  makes  n-adiiig  comfortable, 
whfthpr.Tft  D,or  1  Dor  1.5  Ti  in  all  that  they  need.  This  they  may 
use  at  discretion,  and  there  is  no  occasion  for  a  distant  irlass  and 
atropine  need  not  l>e  used  m  the  exaiiiinalion.  Let  tho  same  person 
(jrow  older  and  find  distant  vision  a  little  hazy,  llien  he  may  take 
the  convex  fflass  which  ri'stores  its  sharpness  and  at  the  sann*  time 
he  will  need  a  stron^*r  working  ;jrl<iti8  and  will  have  to  make  habit- 
ual use  of  It.  The  j^lass  fur  distant  sifrht  he  may  use  at  his  plea- 
.sure  for  looking  at  pictuiTs  or  at  persons  in  an  audience,  etc.  In 
time  It  may  come  to  pass  tlial  without  a  ^lass,  distant  sij^ht  is  un- 
p)eas:kntly  obscuii*  and  then  ttx;  pei'son  will  j^ladly  take  ivfu;.'!*  in 
its  contmuuuii  empUn  ruent.  His  occupation  iiiuy  ixniuiix.*  sharp 
vision  at  moderate  <Uslances,  say  at  lo  feet,  and  he  may  even  need 
.1  series  of  three  jflasscs  to  meet  all  his  requirements.  Portrait 
paintei-s  llnd  themselves  sumetinies  in  this  pivdicamfnt.  It  is  con- 
venient for  them  to  have  a  jrhis-s  f^rotind  witli  double  foci.  For- 
merly such  ^lass**  wore  made  in  two  pieties  (Fr.inUlin's  glasses), 
now  separate  foci  can  he  ground  upon  the  s:im<-  piece  of  g'lass. 
The  stronja'r  sliould  !«•  below  and  it  should  m-cupy  less  area  than 
the  upper.  At  the  dividinj?  Ime  prismatic  distortion  occurs,  but 
jrenerally  the  person  can  soon  habiluaty  himself  to  the  glasses. 
They  must  be  largvr  than  the  ordinary  lorm.  Sometimes  a  slip  of 
fflass  in  stuck  to  the  lower  portion  of  the  weaker  one  by  Canada 
balsam. 

2d.  The  person  complains  of  asthenopic  symptoms,  and  they 
may  arise  either  when  at  work,  or  bo  constant.  In  such  ca.ses 
the  ciTor  may  be  smaU  and  the  distress  be  due  to  feeble  health, 
overwox-k.  astiifmatism,  feeble  muscles,  etc..  or  the  error  may 
be  lar;;e.  and  there  may  be  notiihle  amblyopia.  Tlie  nmde  of 
dealing  with  such  a  case  vnll  depend  upon  the  a^e,  the  g:eneral  con- 
dition of  health  and  upon  the  intensity  of  the  asthenopic  symptoms. 
It  is  m  this  class  uf  cases  that  wc  ai-e  confronted  with  the  tpiustlun. 
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Is  utrapiiift  ncccssnrj'  ?    The  case  is  to  Ix-  luokwl  upon  as  one  of  ac- 
commodative aslhvno2)Ut,x\\u\,  all  thi-  eiL-iiu-titj*  which  rntcr  itnt-o 
this  morbid  complex,  must  be  taken  into  act'oiuit.     A  resil  attempt 
must  hf.  made  ti>  correctly  estimate  all  Wwm^  elements  wiffiout 
resoftinK"  to  atropine.     Fii-st,  one  must  test  liistaiit  vision  and  ilnd 
the  struHifest  convex  Bphurical  glass  wliich  will  be  accepted.     If 
visual  acuity  remains  below  the  normal,  tUu  next  inquiiy  is  for  as- 
tigmatism, which  will  be  heix'artur  discussed.     If  sufllcient  success 
is  not  attained  in  bringing'  up  the  visual  acuity,  try  the  obJ4^ctive 
examination  by  direct  ophthalmoscopy  or  by  the  shadow  test,  to 
see  what  glass,  or  combination   of  {jlasses,  is  indicated.     Let  llie 
patient  use  these  for  distant  vision.    He  may  6r  may  not  gain  b«'t- 
ter  or  correct  acuity.     Perhaps  he  now  accepts  a  stron^jer  glass 
than  at  flrst.    This  menus  that  acrouimodatlve  tHMision  is  abaling^. 
He  may  not  consent  to  the  stronso''  or  the  objectively  ascertained 
combination.     His  answers  may  be  contradictory,  he  may  evidently 
feel  uncertain  what  he  sees,  and  may  say  that  the  type  swims,  or 
comes  and  goes.     The  glass,  objectively  ascertained,  may  be  much 
stronger  or  be  verj-  unlike  the  glass  which  he  is  willing  to  take. 
These  synijitoms  betoken  accommodative  strain.    If  after  a  little 
patience  in  pressing  upon  him  glasses,  which  ajiproximatp  tothe  do- 
gree  or  error  objectivfly  ascertained,  he  accept  them  and  acuity  bo- 
comes  8  or  |,  let  him  take  these  and  read  with  them  for  half  an  hour, 
providetl  he  be  a  person  under  2f»  years.     Usually  thesi- glasses,  if 
found  satisfactory  in  reading,  will  serve  the  purpose  and  a  mydri- 
atic netnl  nut.  be  employrtl.     SucJi  a  proceeding  will  take  considera- 
ble lime  and  patience,  and  it  is  assumed  thai  the  examiner  has  an 
unlimited  supply  of  the  latter.     It  will  be  Justifiable  to  give  the 
patient  these  j-iasses  with  the  proviso,  that  he  be  told  that  tbey 
«iay  possibly  not  serve,  and  that  if  i.hey  cause  ti-ouble  or  fail  of 
i^lief  he  must  come  again.     In  other  cases  the  examination  may  be 
iN»peateti  the  next  day  and  then  the  patient  is  likely  to  he  lietter 
I    able  to  control  his  eyes  and  faculli*'s.     Glasses  selecttsi  in  this  way 
I    n^'**essaiily  leave  uncorrected   what  may  be  called  the  nonuaUtj 
latent  error.     The  age  and  health  of  the  subject  have  a  controlling 
innuenee  over  the  amount  of  this  fraction,  which  may  be  called  the 
P'lysiologjcally   latent   error,  and    it   necessarily  varies  with   the 
I  egree  of  H.     To  young  and  vigorous  subjects  whose  subjective 
symptoms  are  not  severe  and  for  whom  visual  acuity  j  or  J  can 
>e  obtained,  it  is  proper  to  prescribe  glasses  without  resort  tea 
mydnattc.     Whether  the  glasses  aiv  to  be  used  only  in  near  work 
or  at  all  tunes,  depends  on  the  degive  of  errur,  on  the  vision  without 
'"'•  '^"*'   °"   "»'•  nniouni  of  discomfort  pre\-iously  existing.     If 
*:onst:iniIy  worn  tli.-y  sometimes  become  thereafter  indispensable, 
^r  m  other  cases,  they  in  a  little  time  biiug  about  relief,  and  may 
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l>e  \mA  nsiilf  for  distance  and  uso<t  only  for  the  working  point 

Bdt  anotluT  altvmative  presents  itself;  we  have  not  attained 
satiafactory  %-isiiaI  acuity,  or  the  dilTerence  Iwtween  the  glasses 
objectively  foiirul,  and  subjectively  ajiprovwl  is  loo  yreat,  and  the 
patient's  answers  show  that  his  accommodation  is  wnder  severe 
stniin.or  his  subjeetive  symptflins  are  sev(*r<\  Ftirther  evidence 
of  s<Tiou»  8pa«iri  of  uceoDimudation  is  found  in  the  variable  sharp- 
ness of  the  fundus  uiid<*r  tlieoplithnhiiiisi-op(>,as  various  ^'lasses  am 
employed.  Under  these  conditions  a  mydriatic  must  he  used. 
Ofleuttnies  the  prolon^tnl  mydriasis  uf  sulph.  atropia.  which  will 
extend  To  seven  or  ten  days,  is  a  jwrioits  iiicoiivi-nii'iico,  at  other 
limes  it  must  be  regarded  as  a  therapeutic  measure,  as  well  as 
needfat  for  diagrnosia  Then  sol.  sulph.  atrupia,  gr.  iv.  ad  I  L,  i,vill 
be  dni^tprd  into  tho  eyes  fivin  thn-e  to  ten  times  within  ime  to 
three  days  accoi-ding  to  the  susceptibility  of  the  patient;  constitn- 
tioiuil  symptoms  are  liable  to  occur,  and  warning'  must  be  g^iven 
accunhuffly.  AVith  milder  subjective  symptoms  liydixtbi-omatc  of 
homatt*i>pine,  gr.  j.-viij.  ad  z  '•<  '"ay  be  droppeil  in,  every  two  hours 
until  relaxation  oecui-s,  and  its  etTecL*!  will  pass  in  twenty-four  or 
thirty-six  hours.  Sulphate  of  dulwisia  is  our  most  active  a^ent, 
but  h:u>  no  sptTcial  advanta^t^s.  Murtal'e  of  c(vcaine  4^  solution  has 
much  less  effect  on  accommodation  than  on  the  pupil. 

With  suspended  accommodation  the  full  amount  of  hyperopia 
will  l>e  discovered,  astigmatism  will  be  sought  fur.  and  while  with 
dilateil  pupil,  acuity  may  not  rea-ch  the  normal,  an  uplitlialmoscopic 
examination  by  the  upright  ima^^  with  the  full  correction  both  by 
spherical  and  cylindrte  grlasses  will  show  whether  deflect  of  vision 
is  due  to  a  real  amblyopia.  Fm*ther  evidence  of  amblyopia  will 
be  had  by  testing  for  a  small  ccntnil  color  scotoma,  which  is  somu- 
times  found  in  one  eye  of  hypcropes  who  have  never  squinted. 

If  the  ilegree  of  H  be  iniportiinl,  ^j  or  (greater,  it  will  very  fre- 
quently be  advisable  to  give  the  glass  wliicli  fully  convets  H. 
Most  often  it  will  be  better  to  wear  it  continuously.  Under  what 
ciivumstanccs  should  convex  glasses  be  coustantly  worn?  Souio 
people  answer  for  themselves  by  finding  that  they  aiv  wholly  un- 
comfortable without  them,  even  though  the  degree  is  not  strong. 
The  comfort  of  the  iiuiindual  is  of  necessity  the  fundamental  rea- 
son for  constant  use,  and  that  only  in  this  way  can  it  be  secured, 
is  not  always  to  be  anticipated.  Tliat  such  use  is  likely  to  be  nwd- 
ful  will  l>e  probable  of  cases  of  Iiigh  degree's,  viz.,  ^  and  more, 
whether  m  young  or  old  subjects;  the  more  advanced  in  age  the 
person,  the  more  likely  is  he  to  reijuiiv  constant,  help.  Again,  the 
same  advice  is  to  be  given  to  very  sensitive  persons  whose  eyes 
give  them  much  pain.     Under  this  hend  will  come  a  large  class  of 
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Heiiii-inviilids  ami  iinpri'ssJWt;  und  neuralg-ic  p(M*siii]s.  On  tho  other 
hand,  tlip  (lull  ami  torpiil  and  unobservant  will  often  be  quite  in- 
diflercnt  to  the  :ii(l  of  jrlassfs  for  distance,  even  tliou;;li  thfy  havt"  a 
marked  dujrree  of  eiTor.  FinlluTinorf,  sunieihinp  has  to  !>('  con- 
ceded to  the  sense  of  w!mt  is  iMvcoming-  to  tlicir  pi-rsonal  appearance 
in  persons  of  both  sexes,  nnd.  wiiile  a  pliysiciatt  will  not  modify  liis 
deliburat-e  opinion  and  advire  in  deren-nce  1o  what  may  suit  Ids 
IKiliflnt's  whim,  th«'re  arv  doubtful  cases  in  which  Ins  abstract  news 
must  be  modified  by  the  patient's  preference.  For  persons  with 
niarl^fd  K  tliei-e  can  be  no  doubt  of  the  advanlag:i»  g'ann?d  by 
constant  use  of  glassies,  bocaiiae  the  ranfi«  of  accommn<l:ition  la 
"brong'ht  within  the  physiological  limits,  and  the  continued  strain 
on  the  ciliary  rnuscle  is  n'movod.  MoR'ovtir,  it  is  a  fn-quent  ohser- 
vatfon  that  in  this  way  acuity  of  vision  decidedly  miproves  in  the 
higher  degrees  of  H.  This  is  not  simply  the  elTect  of  eTilarg7»mont  of 
retinal  imajres,  hut  of  improved  capacity  and  health  of  the  retina. 

As  to  tlie  dt'g-ree  of  hypei-opi;i  which  may  be  possible,  I  may 
mention  a  boy  of  ten  years  who  needed  convex  glasses  |  of  an 
inch  focus,  or+  50  D.  To  find  +  10  D  or  +  It;  D  is  not  excessively 
rare. 

Constfttit  use  of  glasses  so  strong  as  -f  5  D  may  at  first  he  im- 
possible; they  disturb  the  patient's  estimate  of  distances  and  in- 
crease the  amount  of  light  whk-li  enters  the  pupils.  Hence,  somtv 
times  they  are,  for  a  time,  uncomfortable.  Care  must  be  tiiken 
tbat  the  frames  are  well  adapted  and  that  the  inter-pupillary  dis- 
tance is  correct.  If  dccentered  from  the  jiupils  in  either  dirtTiion 
a  noticeable  prismatic  elfecl  occurs  with  all  strong  glasses.  When 
strong  glasses  are  demanded,  it  is  usual  to  find  that  reading  glas-^es 
win  be  called  for  ut  an  earlier  age  than  with  emmelropes.  The 
range  of  focal  distance  is  always  limited  with  strong  glasses. 

The  degree  of  shoHfining  of  the  optic  axis  which  corresponds 
to  a  given  amount  of  H  is  given  in  the  table  from  Landolt. 

It  will  bo  seen  in  tli<!  table  that  (he  amount  of  axial  shortening 
requisite  for  1  D  of  hyperopia  grows  less  as  the  amount  of  H  in- 
creases. Beginnmg  with  0.31  miu.  at  1  D  it  becomes  0.19  inni.  at 
20  D. 

Many  examinations  of  the  eyes  of  school  children  have  Iwen 
made,  to  determine  their  refraction,  and  in  regnnl  to  the  pn^valenee 
of  hypennetropia  great  discrepancies  exist  in  the  statistics.  Evi- 
dently no  agreement  can  be  reachisl  unless  the  conditions  of  exam- 
ination are  simitar.  The  only  results  which  can  be  considered 
trustworthy  are  those  obtained  imder  full  paralysis  by  a  mydriatic. 
For  example,  Hansen  ("Inaugural  Dissertation."  Kiel.  18H4)  gives 
the  following:  He  exjiniined  wr>  cbildren  whost^  ages  were  between 
10  and  16  and  used  1^  hydrobromate  humati-opine. 
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Tlie  result  was  that  in  9AAi  there  was  hj-perinotropia.  Those 
wi-re  childroti  iri  schiiols  of  low  prraiiu.  and  man.v  of  thi-m  livin;;  in 
th*"r«nn1ry.  Then?  aiv  some  trilling;  eri"oi-s  in  the  atlditioiis,  but 
the  figures  arc  practiraliy  corivcr.  DiiiT  exauiint-d  414  scholars  In 
the  fity  of  Hanover  with  5«  sohitiun  of  hornati-opine  of  wimiii  50.6j< 
were  hyiiei-oiiic ;  ,H,<  had  enmietcopia :  32.2*  weiv  ;nyopit\  Tim  ages 
wiTi*  from  the  Cth  to  the  1st  classes,  i.e.,  from  ten  to  twenty  y«irs, 
Tlie  propurtioD  uf  hyperupk-  jzv^w  lebii,  and  of  the  myopic  pupils 
jgrettter,  Cfom  the  lower  to  the  hi>;Iier  classes. 
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The  de^*ce  of  hitent  accommfHUition  was  between  -3  D  and  &  D. 
In  the  great  majority  it  was  between  I  and  1..13  D,  and  this  was 
true  of  myopia  ns  well  as  of  hyermetfopia.  Liitcnt  aeromninda- 
tiun  of  l.M  \>  may  Iw  eoiiBtdered  spasm,  iind  this  de^^Tee  oeeun-ed 
among  I^Ti  scholars  5H  times  and  was  about  equally  divided  among' 
these  with  U,  M.  and  apparent  E.  Among  347  hypernpcs  in  77^ 
there  wa^i  latent  accommodation,  and  of  tliese  only  'J4  attumed  tlie 
d«*ifree  to  be  called  spasm.  In  16  who  were  apparently  myopic, 
hut  n-ally  h>*peropic, the  spasm  was betwi-en  l.fltiaiid  a.iiGD.  In  i;i3 
myopes  there  were  95  with  latent  A,  and  of  these  25  had,  it  in 
amoimt  large  enough  to  be  culletl  Sfiasni. 
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MYOPI.V.    U. 

Thorp  arfl  two  kinds  of  myopia.  In  one  the  refractive  power 
of  the  iiiedi:i  is  excessive,  wliile  the  optic  axis  is  of  noniial  Ictiglh. 
In  the  other  and  common  form,  undue  elon^tton  of  the  optic 
axis  is  the  essence  of  thi-  error.  The  amount  of  actual  increase 
in  h^ng-th  of  axisnuiy  in  general  be  stat^ed  for  the  lower  degrees, 
to  be  about  0.3  mm.  for  each  D.  Unlike  hyperopia,  the  degreo  of 
incn^se  of  axis  to  make  1  D  additional  myopia  bt>coines  larger  as 
myopiifc  increases.  Beginning  for  1  D  at  0.3-i  mm.,  between  —  5  D 
and  —  10  D  tlie  average  inerement  for  a  single  D  is  0.41  mm.  Be- 
tween —  let  D  and  —  15  D  the  average  increment  for  a  single  D 
is  0.51  mm.  B<*twoen  —  15  D  and  —  30  I>  the  average  increment 
for  a  single  D  is  0.60  mm.    Exceptionally  it  has  been  shown  that 
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^es  whose  axis  conies  within  the  nsiinl  limits  of  22  to  55  mm. 
may  be  myopic.  Stilling  measured  two  eyes  with  axes  of  2Gand  2S 
mm.  respectively,  in  eacli  of  which  the  myopia  had  during  life  hcH>n 
determined  to  be  exactly  5  D.  It  is  not  found  that  the  curve  of  the 
cornea  has  any  regular  relation  to  myopia,  I  have  found  the 
radius  both  shorter  and  longer  than  normal.  As  to  the  refractive 
index  and  curves  of  the  crystalline  w«-  know  nothing.  It  has  been 
shown  that  a  few  ea.ses  of  myopia  ai-e  cong«mital.'  and  often  the 
subjects  belong  to  the  pooivr  chusses  of  society,  while  the  vast 
majority  of  ciises  exhibit  the  eonditinn  after  t-ight  years  of  age. 
Its  beginning  may  date  from  llie  Iwelfth  or  llfteenth  year  of  life, 
or  even  perhaps  lat^T.     The  period  of  most  rapid  development  is 

'  TacbenibiK, ' '  Studleu  fiber  die  Aetiulofflo  dur  Myopiu. "    U  mete's  Arcblv* 
xxix.,  1,  501. 
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between  the  ajres  of  twelve  and  eighteen.  Tho  proportion  of  myopps 
in  the  comniiinity  is  estimated  by  Tbch{-i*nin;?  (Copenhagen)  at  8*(. 
Great  attentiuii  has  been  jyivcn  to  the  pruiluetum  «f  myopia  in  chil- 

n,  and  as  the  result  of  the  labors  of  many  observers  nc  have 

tistics  of  over  TO.OOU  cuses. 

We  have  seen  that  the  normal  condition  of  the  eye  at  birth  is 
liypeixipia.  and  that  increase  in  len;yrth  of  the  axis  bhn^  about 
emmetropia,  while  a  further  advance  will  occasion  myopia.  It  is 
of  ^rreat  impoKance  to  diseriniinnte  iM'twci^n  the  moderale  ilep-ri'i's 
of  M  which  ai-e  simply  an  inconvenience  with  some  compensating 
advantages^  and  the  higher  grades  which  are  eminently  serious 
aad  often  dangeivus.  Donders  pi-onounced  every  myopic  eye  a 
diseased  eye.  Ever>"  highly  myopic  eye  is  diseased,  but  witliin  lat<; 
yifars  it  has  been  shown  that  the  remark  conveys  a  false  meaning 
resijevtin^r  a  larft^e  number,  and  these  the  modei-ately  myopic  eyes. 
It  will  In-  admitted  that  \ip  to  3  D  the  crises  are  seldom  serious,  it 
being  itrenerally  possible  to  give  perfect  vision  by  proper  glasses. 
Above  6  D  we  do  not  expect  to  procure  correct  vision,  and  look 
for  various  palholo;;rical  leKintis  and  often  there  is  great  peril  to 
sight  Blindnc>ss,  as  tlie  effect  of  detachment  of  the  letjna,  of 
uitraH>cular  hemorrhage,  etc.,  is  too  often  the  outcome  of  myopia. 
Thfi  cases  between  i  D  and  (i  D  n»ay  or  may  not  be  of  serious 
character. 

Myopic  persons  whose  error  is  moderate  recognize  distant  ob- 
jects tolerably  well  notwithstanding  when  tested  by  the  usual 
methods  vision  may  he  less  than  ^^,  Even  in  this  rrspeet  givat 
diflereaces  wilJ  be  observed.  I  have  noted  with  the  same  optical 
error  uncurructcd,  say  I  D  or  2  D,  differences  of  vision  varying 
b«*tween  }|  and  -^.  Their  habit  is  to  half  shut  the  lids,  to  reduce 
the  pupillary  aperture,  and  they  rely  upon  their  familiarity  with 
accessory*  conditions  of  form,  color,  brightness,  contrast,  etc.  For 
worU  near  at  hand,  reading,  sewing,  etc.,  they  have  the  ad\Tin- 
tage  of  U>ss  effort  of  accuTumodation  and  g4.-t.  larger  images  by  a 
close  near-point.  At  the  usual  age  of  presbyopia  they  aro  not 
obliged  to  use  glasses,  and  there  may  be  an  abatement  in  myopia 
and  improved  distant  sight.  This  ad\'aiitage  will  nut  be  availa- 
ble where  M  is  grea-ter  than  3  D  or  4  D. 

Catises. — Occurring  ordinarily  during  school  life,  it  has  natu- 
rally been  inferred  that  nnfavorabU'  conditions  in  the  school  room 
:ls  to  light,  the  attitude  of  the  head,  the  distance  of  Ihe  hook  or 
pa|)er,  the  hygienic  conditions,  the  duratiou  of  study  liave  an  im- 
portant bearing  on  the  production  of  myopia.  Cohn,  Fuchs,  Homur 
and  others  have  ililigently  laboi'ed  to  correct  in  their  respective 
counlnc*  the  faults  to  be  found  in  school  construction  and  aiTang^v 
ments.    Th^^  has  been  room  and  need  for  the  improvement  which 
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has  been  brouglit  about.  It  now  appears  that  iindt-r  the  belter 
conditions  of  certain  modern  inslitulions  in  Gerinatiy,  an  abjite- 
ment  in  the  nuinbor  of  cases  of  myopia  anionjir  the  childtvn  has 
been  rcaJizi'd,  anioiinting  to  6^  (von  Hip|n-i).  This  is  not  a  hirpre 
ffuin.  and  it  may  be  put  alongside  the  fart  established  by  Dr.  H. 
Derlty  ttiat  a  euuifiB  of  study  in  such  an  itistitutioii  us  Har'vafd 
university  in  tliiH  eoiintry,  whiTe  the  hygienic  conditions  cannot  be 
impuened.  i-esults  in  the  develoiiment  and  increase  of  myopia.  The 
subjects  were  between  the  ayes  of  seventeen  and  twenty-IIvi'.  It 
follows  that  persistent  use  of  eyeft  upon  near  objeets  durin^ir  the 
growing^  p4trio<l  of  life  may  cause  myopia  where  the  external  condi- 
tions aj-e  made  as  good  as  possible.  When,  hoivever,  they  are  un- 
suitable they  unquesilonabiy  affgravate  the  tendency.  Fixing'  the 
eyes  upon  objects  at  short  range,  say,  Icks  than  13  inches,  iniphes 
strong  elforts  both  of  accommodation  and  convergence.  Let  this 
be  kept  tip  for  a  lon^  period  and  let  the  sclera  be  relatively  weak, 
and  the  back  of  the  globe  iM-gins  to  stretch.  Nor  is  Ihm  i*esult 
limlt^'d  to  the  jiiveuHe  stage  of  life,  I  have  seen  it  begin  \\\  an  ap- 
parently robust  Rtudent  of  twenty,  during  his  third  year  in  college. 
Habitual  occupation  with  small  objects  held  near  the  eye.  as  when 
children  fli-st  take  to  Iwioks.  either  for  jjleasure  or  stuily.  or  when 
learning  to  di-aw  or  to  sow,  or  they  are  kept  at  a  piano  which 
stands  in  a  dark  corner,  op  the  school-room  has  not  the  full  quota  of 
light  which  is  each  child's  right,  or  the  benches  and  de.sksai"e  so  con- 
Irivetl  that  the  child  sits  crouched  or  crooked,  or  a  heavy  lexicon 
compels  a  stooping  posture,  or  the  text  is  badly  printed,  or  is  in 
a  langiiagi>  whose  characters  are  intricatt.-  and  iinfanuliar,  hke 
Greek,  or  German,  or  Hebrew:  such  are  some  of  the  occasions  of 
myopia. 

The  combined  cfTorts  of  convergence  and  accommodation  evi- 
dently include  the  causes  of  myopia.  Some  liave  triinl  to  show  that 
a  certain  form  of  cranium  and  of  the  orbital  cavities  aiv  potential 
causes,  but  Enimert'  Ihids  the  attempt  unsatisfactory.  The  fol- 
lowing jirc  the  factors  wliich  have  been  dwelt  upon  as  elfective:  1. 
Action  of  the  internal  and  external  recti  muscles  causing  compivs- 
slon  of  the  globe  under  angles  of  considerable  convergence,  by 
which  theextemi  are  stretched  and  hug  the  globe  more  closely  and 
at  the  .tamo  time  the  insertitm  of  the  optic  nerve  is  di'agged  upon. 
2.  To  these  muscles  Stilling'  has  added  the  influence  of  the  superior 
ohlifpie,  whieli  he  finds  to  he  exi  t-eitiely  variable  in  its  diivction  and 
extent,  and  which,  wlien  the  visual  lines  aiv  converging,  aids  ui  ad- 
duction.   If,  as  he  ilnds  sometimes  to  be  the  case,  its  course  is  quite 

'  "Au^  und  ScliAdel."  Benic, 

*  "  UnterBUchungen  Qbcr  die  Euotatehang  der  Kanudchtigkeit."  Wiesbaden, 
1887. 
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transverse  and  its  fibres  inwrri  theniseU-es  far  toward  tlip  optic 
entrance,  it  adds  inatohally  to  llm  comprifssivy  aetiuii  of  the  inuii- 
cles  during  convergence,  and  likewise  makos  traction  upon  tin?  cir- 
cnmfei-eiici*  of  theuptic  ntTve  entrance.  Hn  adduct^s  ant-oitsii-s  of 
Wi  vyv?,  in  siipiiort  of  liiH  tlieory  (p.  3:;,  I.  c.)  and  also  taices  into  ac- 
count th»*  shape  of  the  orbit  in  so  far  as  thereby  the  pulley  is  placeU 
liip-hcr  or  lowi-r  and  p^'miits  tht-  muscle  to  lie  more  or  less  clost-ly 
in  cuntaci  with  tlit?  globe.  X  Arlt  attributi^s  to  the  inferior  obltquo 
and  external  rectus  an  indirect  pfTect  by  pressure  on  tho  venie 
vortlcosiP  niiich  promotes  choroidal  stasis.  4.  The  same  cnn^'st- 
ive  teiideney  ifsults  from  bendini^  forwuixi  of  the  head  and  neck. 
b.  Subacute  inthimniation  of  the  choroid  and  sclera,  which  Oraefo 
do6i|mat4H]  under  the  name  of  scIerotict>-choroiditiH  posterior  and 
by  which  he  explained  the  choroidal  ci'esi'ent  adjacent  tu  the  papilla, 
was  formerly  much  dwelt  upon.  In  this  view  he  was,  to  a  consid- 
erable degree,  in  error,  while  that  in  some  caws  such  an  inflamma- 
toiy  process  occurs,  is  admitt^'d.  It  is  now  accepted  that  both  me- 
chanical and  intlniiimatory  or  degenerative  processes  go  on  simuU 
taiieously.  In  some  cases  the  latter  seem  to  lie  primary,  while  the 
fonner  are  by  far  the  most  common,  and  always  co-operate  with  tho 
lalt«r.  Itiswisy  tulxdieve  that  theiv  may  in  some  cases  be  a  lack  of 
resistance  in  the  posterior  part  of  llie  sclera,  yet  anatciuicaUy  this 
is  difficult  of  proof.  6.  Contraction  of  the  cUiary  muiicle  has  been 
much  invoked;  yet  theoivtically  it  is  hant  to  nnderstand,  because 
myopes  mnko  less  use  of  their  accommodation  than  do  others,  and 
even  If  Its  Cbres  may  be  supposed  to  extend  to  the  papilla  they  are 
v(?ry  feeble.  Clinical  expefieiice  has  shown  that  suspension  of 
accommodation  has  very  slight  iulluence  in  abating  myopia. 

On  the  whole  we  tlnd  thu  compivssivu  and  tractile  intluonce  of 
the  extrinsic  muscles  iu  luaiutaiiiiuK'  a  liif.^h  aiiffle  of  convergence 
to  b4>  the  potent  cause  of  myopia,  Stilltii^  thinks  tliat  continuous 
movement  of  the  eyes  durini?  convergenco  is  an  imiwilant  provok- 
ing circumstance,  especially  in  directions  up  and  doxvn,  where  the 
'effect  of  the  obliques  is  greater.  He  instances  tlie  fact  thai,  amon^ 
watchmakers  myopia  is  not  prnvalent,  while  it  is  very  common 
auion^  instrumental  nmsicinns.  Stilling's  investigations  deserve 
serious  weight,  and  his  siiggi>stions  e.\pl:iin  many  of  the  difllcullies 
we  meet,  in  accounting  for  the  development  of  myopia. 

But  while  mtH-hanical  action  explains  the  usual  cases  of  myopia, 
it  does  not  explain  certam  exceptional  foriiis,  viz.:  the  congenital, 
such  as  occur  among  illitn-ate  people,  and  those  who  use  their  eyes 
only  for  distance,  and  the  cases  when^  myopia  suddenly  and  rapidly 
de%'elops  in  adults  or  old  persons.  These  aiv  cases  of  inflammatory 
action  akin  to  hydrnphlhalmus,  aud,  as  above  remarked,  many 
tiiiifs  both  causes  combine. 
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We  have  thus  an  ordinaiy  and  an  extraordinary  type  of  myo- 
pia, sometimes  called  the  henigrn  and  the  nialigmant,  also  we  are  to 
distingiii.sh  between  stationary  and  pi-o^i-essive  conditions.  Pro- 
gressive myopia  if  occurring,'  during?  the  years  of  growth  need  not 
excite  vei-y  serious  concern,  but  if  pi-ogj-ess  contiuue  bi-^'ond  the 
age  of  twenty  or  a  sudden  increase  appear  diiring^  adult  life  we 
have  befoi-e  ua  a  prrave  condition.  In  luukinjr  the  distinction  Imv 
tween  these  conditions,  we  must  be  guided  by  the  de^rree  of  visual 
acuity  which  is  obtainable  by  glasses,  and  by  the  ophthalmoscopic 
appearances.  Hi.^h  de^ivs  of  myopia  almost  never  have  normal 
vision,  and  frerpienlly  we  Had  It^sions  ijuite  siilTlcient  to  account  for 
it;  even  when  we  do  not,  atrelehiug'  of  llie  fibres  of  the  optic  nervo 
■will  explain  it,  or  in  raiv  cases  it  may  be  fair  to  assume  that  a  eon- 
genital  or  precedent  amblyopia  erjinpi^lling  very  clow  approxima- 
tion of  objects,  has  been  the  predisjiosing  cause  of  the  actual  myo- 
pia.    It  liecoines  pi-oper  next  to  consider  the 

Fimvtiunnt  Oisinrhaucvs  and  l\ilhologicai  Atuitomy. —  The 
«rj"or  often  becomes  established  witlioiit  the  consciousness  of  the 
subject;  it  may  reach  3  or  4  D  and  not  atti-act  his  attention.  Fre- 
quently it  is  TvcoiiTiized  by  accident  or  by  the  questions  of  another. 
To  accidentally  find  myopia  in  one  eye  and  not  in  the  other  Ls  not 
At  alt  rare.  On  the  other  hand,  the  development  may  be  with  pain 
or  weariness  and  photoplmbia  and  inability  to  study.  Besides  tho 
indistinctness  of  distant  objects  there  may  be  occasional  bhirrings 
of  pi-int  and  the  eyes  look  irritable.  When  of  anoderate  degree 
Ihe  myopic  eye  looks  normal,  but  iit  the  higher  grades  it  becomes 
proniiniMit.  pn.shes  the  oppi-r  lid,  nnd  in  its  moveinenls  l>etrays  its 
elongated  form.  The  anterior  chamber  is  deep,  the  pupil  large  and 
alow  to  act,  the  periphery  of  the  iris  is  retniclwl.  The  myope  has 
a  vacant  look  and  his  face  has  little  expression,  he  half  shuts  his 
lids  and  wrinkles  his  forehead.  He  is  often  abstracted,  inattentive 
to  his  surruitndings.  pi>rlia|is  easily  embarrassed,  or  witlicut  mean- 
ing it  has  an  air  of  t-lTrontery.  is  more  fond  of  books  than  of  society, 
given  to  sedentary  ralher  than  to  out-door  and  active  pursuits. 

To  the  ophthalmoscope  the  eye  will  in  moderate  cases  show  no 
lesion,  but  in  most  cases  we  find  a  wliitish  crescent  on  the  out*>r 
side  of  the  optic  disc.  Tins  is  eallrd  the  clioi-oidal  cresc<'nt  and 
by  JiiegiT  the  conus  (see  Fig.  33).  It  is  found  in  a  few  cases  of 
hyperopia  and  enimetropia,  but  it  is  almost  distinctive  of  my- 
opia. Fig.  33  shows  in  section  the  enloiigation  and  atrophy  of  iJio 
choroid  at  the  back  of  the  eye.  Luring  (Trans.  Internat.  M*tl.  Con- 
gifss,  ISTIJ)  foimd  in  ".'-'(Jj  eyes  that  the  crescent  exisUtI  among 
emmeti"opic8  in  3.3:1*,  among  hyperopics  in  3.49;*,  among  niyopics 
iu  20.f>(i4.    Schnabel '  among  135  cases  having  the  creseent  found 
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myopic,  13*  hyppropic  and  13?;  finmeli-opic.  Wlifii  liiH"li  dfr 
'giVL's  of  myopia  are  examined  the  civscenl  bin^otnes  still  more 
fre<iu(*nl.  Qraefe  put  it  at  90^.  Much  4lli>cussioa  has  been  held 
upon  the  aijfniflcance  and  on^n  of  this  lesion.  We  have  at 
lengi,h.  tlutiiks  t^  the  olwk'rvation  of  Nagel '  and  the  anatomical 
examinations  of  Weiss*  nnd  Herzog  Carl  Tiie^idor/ facts  which 
dclpniiini?  its  character  and  mode  of  formation.  In  1S61  Jaeger* 
wiii-n  de.strribing'  the  crescent,  spoke  of  a  pefuliar  look  of  the  disc 
on  the  nasal  side,  and  siLid  that  such  eyes  anatomically  examintnl 
presented  a  peculiar  bending  of  the  optic  nerve  fibres  towanl  the 
crescent.  Thuso  remarks  did  not  excite  attention.  In  ISSO  Naj^el 
broui^ht  to  notice  a  later  observation  of  Jaeger  in  18G0,  that  the 
pig-ment  epithelium  of  the  retina  in  certain  case's  of  myopia  is 
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over  the  nasal  ed^  of  the  disc,  and  he  announced  that  in 
many  cases  he  had  by  the  ophthalmoscope  piTceived  that  both  the 
retma  and  the  choroid  weiv  lluus  drawn  over  (see  Jaeyvr.  pp.  Cti,  07 
and  FiBS.  iW,  •.19),  while  on  the  temporal  side  the  membranes  ha<I 
been  pulli'd  away  from  the  nerve  edge  and  in  Ibis  way  occasioned 
Ihe  ci-escent.  Two  yeai-s  later  Weiss  examined  two  eyes  one  of 
which  had  H  5  D  and  the  other  a  little  less,  and  in  which  the  so- 
CJiHi-d  supratraclion  of  the  choroid  had  Iw-en  obsei*ved  diirin;;  life. 
He  subseipiently  examined  Ihive  others  and  Hurzog  Carl  Theodor 

18  pxaminiHl  another. 
We  will  flrst  give  atlention  to  the  ophl  halmoscopic  appearances. 
"Wf  may  have  a  simple  crescent  of  Bniall  size  attai'lied  to  the  teui- 

>ral  side  of  the  iier^*e  and  marked  by  a  pigmented  edge  (see  Fig. 
"82),  This  may  grow  largcr.and  still  larger  (Fig.  34).  When  equal 
to  more  th.nn  half  the  disc  wo  may  often  see  specks  of  pigment  or 
choroidal  vessc^ls  upon  the  surface.  The  crescent  may  not  only  ex- 
tend tem[ioi*al-wis4.%  but  up  and  down.  It  may  suri-otmd  the  whole 
nervt*.     In  extriMne  cases  the  whole  posterior  i-egion  of  the  fundus 

'  "  MtttbefliiiiKeii  uob  der  OpbthaliiimtriMhai  Kliiiik  in  TQbiiigcii,"  1880, 
Bft.  I.  p.  SSI. 

'  Ibid..  Bd-  I..  Hft.  8.  p.  63-  •  Tbid  .  Bd.  H..  Hft.  1.  p,  B«. 

'"Ueber  die  Kiiutellunfr  dM  dioptriscben  ApparatM  tm  menMliHchen 
ige,'-  pu  6!. 
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shows   thinning^  of  tho   cboi*oid    and  rarefaction  of  the  pigrinrnt. 
Figure  ;u  imliraU's  some  of  theae  conditions. 

What  has  been  fnimd  in  ii  slig'ht  riisi*  of  myopia  wlierc  tht*  globe 
was  a4J  iiini.  lonj?  and  the  M  prolKibly  not  more  tlian  3  or  4  D,  is 
»-  nguivd   in  th«  cul  taken  from 

'  '  W'i'iss's  paper,  Fi?.  35  ("  Mitthei- 

lungvn,"  lt*S4,  Taf.  11,  Fig.   I). 
Thy  condition  may  b«  describod 
;is  a  dnijLc^inprof  the  papilla  to 
('  *      V'*')^  .  ...  the  temporal  side  in  which  tho 

retina,  choroid,  nerve  ftbivs  and 
■#  ,    iJjt  ^  'f  -M  **'^"''^' '"•'■'  the  lamina  cribi-osa  and 

'     v_"    -a*-  ■\  W  vessels  participate.     The  conspi- 

cuous element  is  tho  displace- 
ment of  tho  choriiui.  At  the 
edye  of  thi!  opening  for  the  pas- 
su^* of  the  optic  nerve,  it  is  at- 
tached both  to  the  sclera  and 
to  the  iainnia  cribrosa.  In  fact 
Lho  fibres  of  the  latter  belong  m  g-i-eat  measure  to  the  choroid. 
The  choroidal  opening  is  t^Ion^'iitod  in  the  direction  of  the  crescent 
and  made  oval;  its  nasal  border  reaches  over  the  papilla  and  car- 
ries with  it  the  ix'tina.  The  siipratrartion  may  nsach  the  middle 
of  the  disc    On  the  temporal  side  the  choroidal  ei^tje  is  dragged 
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away  from  the  disc,  drawing  with  it  the  nen-e  flTires  and  fibres  of 
the  lamina  rribrosa ;  the  eilj;e  of  the  sclera  becomes  obliqin^  and  its 
inner  surface  is  exposed,  in  proportion  to  the  extent  to  which  the 
choroid  is  retracted.    Thus  the  crescent  is  fornu'd  partly  by  i-^- 
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iction  »nd  thinninjr  of  the  choroid,  and  partly  by  a  perspective 

f^iew  of  the  scleral  canal,  and  upon  it  we  have  the  commiii^i-U-d 
flbrps  of  the  optic  nerve  and  lamina  cribrosa.  In  niodcrate  deg-ri-cj* 
of  the  i!n*scent  or  coims,  we  simply  have  ttie  openiiis"  out  laterally 
of  the  scU-ral  canal  and  there  may  be  more  or  Krss  pigment  bruuj^ht 
to  view.  But  in  hif^her  j^ades  there  is  real  atrophy  of  the  choroid 
with  irre^nilii-r  Islands  of  pigment,  atrophy  of  vessels,  some  of  which 
niay  remain  or  ever\'thinpr  may  have  disappi'ared,  except  the  elas- 
tic layer.  The  retina  also  suiters  on  both  sides  of  the  disc.  The 
inner  grraniiln  layer  and  lay- 
ers interior  to  it,  will  be 
intact,  while  the  layers  ex- 
ternal to  it  are  deficient. 
Tlie  baeillary  layer  is  de- 
stroyed both  on  the  supra-  .-  ^  >j 
tracted  and  on  the  crescent 
side,  and  this  explains  the 
ilai^ment  of  the  blind 
spot  which  characterizes 
such  cases.    It  is  seen  in 

iFig'.  35  from  Weiss  that  on 
the  nasal  side  the  retinal 
pigment  has  been  drawn 
over  the  edpe  and  turned 
op;  this  will  be  seen  by  the 
ophthalmoscope  as  a  dark 

i))ordcr.  On  the  temporal 
le  the  choroid  a  1  edg« 
where  it  becomes  more  nor^ 
mal.  also  shows  some  in- 
crease of  iii^fment,  and  the 
damacTD  to  the  outer  layers 
of  the  retina  is  usually  moro 
extensive  than  this  limit,     Fips.  30  and  37  from  Jaeger  show  the 

fsarae  changes  with  less  detail  and  are  instiiictive. 

In  advanced  cases  wheiv  a  erosccnt  has  been  converted  into  a 
ring  of  atrophy,  though  no  traces  of  it  can  bo  seen  by  the  unaided 
ej*e,  the  microsco]>e  shows  the  ])reBence  of  supni-  and  also  re-trac^ 
tion,  or  that  the  papilla  has  been  pulled  in  all  directions.  Stilling 
explains  the  variations  in  the  direction  of  the  crescent,  by  the  trac- 
tion of  the  flbrws  of  the  superior  oblique  when  its  len<loii  happens 
to  reach  more  or  less  to  certain  parts  of  the  ciixrumference  of  the 
nerve.  It  is  of  course  understood  that  a  bulging  of  the  sclera 
OCCurK  at  the  posterior  pole  which  niay  b{>  either  broad  or  sharply 
defined.  WhiJe  the  meclianic-iil  diHpla€«jnent  with  tcxtural  atrophy 
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is  j^ing'  on,  chan^ua  occur  both  In  the  !ih(>.ith  of  thp  nent'  and  ta 
the  attjuiiijtij;  [Kii-ts of  the  choixiid.  Tlie  inlena^iiial  space  is^L>Dtty 
disteiidetl  ami  chietly  upon  the  nasal  side  (see  Ftfirs.  36,  37).  To 
this  Domlers  called  attention.  Tlio  sclera  becomes  thin  and  the  py^ 
ment  of  the  choroid  is  absorbed.  Added  to  this  in  degcnemtion  <rf 
the  vitreous:  it  bocornes  liqucflwl,  either  so  as  to  form  larper  or 
smaller  cavities  in  itH  substance,  or  it  wilt  be  scparaU-d  froiri  tlie 
rciiaa  by  a  hiyur  of  fluid.  The  liyaloid  membrane  may  be  split  mto 
two  or  more  layers  and  the  mcmbrana  hmitnns  of  the  retina  b^ 

comes    brittle    and    easily 
separated  from  the  derper 
layers,      Fibn^s    and    cells 
and    deiritus    float   in  tlw_ 
fluid  vttreoits  and  cause  t 
shadows  called  mtmcof  rol 
tanies,  of  which  myopts 
constantly  cumptaiii.  In 
anterior  part,  the  retina 
sevei'e  ca  ses  is  found  to  ha 
become,  as  it  is  called,  w 
matou8,  i.e.,  the  layer 
inner  granules  has  b^ 
t^-nded  into  spaces  which 
filled  with  acoagvlabltffl 
The   ciliary    muscle 
the  myopic  eye  is  cbara(> 
terizcd   by  the   fewness  of 
its  circular  fibres,  while  th« 
meridional     are    in     large 
number  and  reach  far  hack- 
ward  e^-en  beyond  the  ora 
sen-ata.  HerKog-Carl  Theo- 
dor  says  that  in  soiito  my; 
opic  eyes  the  circular  fibres  are  in  reality  not  wanting-,  but 
pushed  aside  and  crowiUil  toother  into  a  small  s[)ace  and  for  ti 
reason  may  be  overlooked. 

In  this  ski't,cli  ai-e  embraced  most  of  the  poinT.s  of  the  real  path- 
ology of  myopia.  The  explanation  of  the  mode  of  occurrence  of 
the  crescent,  assij,i)in^  to  il  a  purely  mechanical  and  not  an  inflam 
niatory  origin;  the  evidence  that  the  plienomcna  are  the  result  of 
pressure  enables  us  to  impute  the  real  cause  to  the  extrinsic  mus- 
cles of  the  g-lobe,  Tlic  part  which  can  be  played  by  the  ciliary 
muscle  is  evidently  nothinjf  more  than  resistance  to  the  stretching- 
at  the  posterior  pole,  and  itself  twcomes  elongated  and  is  real 
more  a  passive  than  an  active  agent. 
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Bpsiiies  (legenecation  of  the  vitreous  to  wlijeh  allusion  liiis  been 
made,  w«  have  in  advanced  casw*,  cataract,  bepiunui^  by  preren'jico 
at  the  posterior  pole  ol  the  lens  and  evidently  due  to  imperfw:t 
nutrition.  The  whole  or  the  choroid  may  take  pan  in  the  ati-ophy 
in  extrr^mtf  cAses,  lh«  pigment  cvWa  becoming  emp1i<>d  of  pigment, 
the  chorio-iTapillaris  and  the  middle  layer  or  vessels  becoming  par- 
tially (ibllt<>fated. 

Mitre  daina;fiii^  is  bho  occurrence  of  choroidal  cUaiigvs  at  tlie 
r^on  oC  the  posterior  pole  and  even  in  the  macula  itself,  where 
sometimes  a  distintt  spot  or  proup  of  spot*  of  atrophy  appears  (Fig'. 
3H).  The  elfect  u|kiii  vision  is  generally  thsjisli-ous,  causing  a  central 
scotoma.  Even  when  verj-  faint 
traces  of  choroidal  lesion  i^xist, 
or  pcrhajw  none  can  be  seen,  the 
oonts  in  tlie  macula  may  be- 
ime  separatetl  and  dei*anged 

as  to  cause  straight  lines  to  t^mm 
appear crauked — metaitiorphop-  f"  ^^'v/-' 
«ia.  Ueniurrha^^  are  not  in- 
frequent in  advanced  myopia 
and  too  often  In  the  region  of 
the  macula.  The  most  deplor- 
able occurrence,  and  which  af- 
fects myopic  eyes  more  than  any 
other  is  sub-retinal  effitsion,  or 
detachment  of  the  retina-    This  ^'*  ^ 

destroys  vision  over  an  extensive  part  of  the  (leid,  or  perhaps  in 
loto  and  is  rarely  amenable  lu  treatment,  it  will  be  cuusidered 
when  speaking  of  diseases  of  the  retina. 

Besides  the  troubles  within  the  eyeball,  there  are  to  be  men- 
tioned, the  frequent  troubles  of  the  muscles,  inotjuality  of  the  eyes 
{anisometropia),  and  astigmatism.  As  to  muscular  incapacity,  it  is 
the  rule  to  find  it  in  high  degivo-s  of  myopia.  It  is  thi?  result  of 
tMiing  obliged  to  converge  to  a  point  too  near  for  the  muscles  to 
pprmanently  maintain  the  efTort.  Tlie  longer  the  axis  the  more 
difllctdt  docs  it  become  to  turn  the  eyeball  inward.  Tlie  interai 
must  contract  extremely,  the  externi  ai-e  strtrtohed  and  wrap 
around  the  globe  and  even  the  optic  ner\'e  in  extreme  conver- 
gence must  sutfer  traction  on  the  outer  aide  of  its  sheath.  The 
result  of  the.se  hindrances  is  that  instifllciency  of  the  recti  in- 
temi  and  positive  diverging  strabismus  are  fi-equent  complications. 
On  the  other  hand  we  also  meet  with  strong  degrees  of  converging 
strabismus  in  the  Iiigher  grades  of  M.  It  is  possible  often  for 
royo|»e»  to  direct  one  eye  np  and  another  down,  as  shown  by  their 
unusual  power  of  counteracting  the  diplopia  caused  by  putting  a 
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vertical  prism  before  ont*  i-yo.  Tlioir  grrnsp  upon  "binorulnr  vbuon  is 
much  feebkT  than  taat  of  other  persons.  When  the  globe  is  much 
liMife^tliuiicU  uHj  for  iuHtanctij  to  28  or  uvea  30  inm.^  such  »n  ellipsoiil 
inanifestly  rotatt\s  willi  ilijllculty  in  a  cavity  whose  shape  is  some- 
what similar.  The  centre  of  motion  is  displaced  and  in  most  cases 
is  farther  from  the  posterior  surface  of  the  sclera  than  in  the  em- 
metropic (Dondei-s,  p.  404). 

These  trouhlcs  will  be  again  advertiiid  to.  An  apparent  5rtrabi&. 
mus  convorgens  is  often  seen  in  myopes,  because  the  linn  of  (Isalion 
is  from  the  shape  of  the  cornea  liable  to  fall  to  Uie  outer  side  of  its 
axis.  In  other  words  the  aiijxie  gramma  is  cither  neg:ttive.  or  if 
positive  is  very  smalL  (See  paiere  16.)  Weiss  lays  this  out  in  a 
diagram  of  one  of  the  eyes  which  he  examined.  In  great  myopia 
the  radius  of  the  curnea  becutnes  lon^'vr  than  usual,  in  harmony 
with  thu  general  distension. 

In  the  last  degree  of  myopic  chanijce  the  lens  becomes  partially 
or  wholly  cataractous,  and,  because  of  fluidity  of  the  vitreous,  is 
liable  to  be  hixatcd  backward  or  downward.  Intraocular  hemor- 
rhages are  prone  to  occur.  In  extreme  cases  the  distention  of  the 
eye  attains  the  condition  called  hydrophthalmus,  and  it  may  be 
difficult  to  say  what  part  of  the  result  is  to  be  ascribed  to  a  genuine 
irido-choroiditis,  and  what  to  the  processes  of  simple  myopia. 
Enucleation  may  then  become  a  necessity.  In  external  appearance 
myopic  eyes  often  attract  attention  by  their  prominence  and  their 
observable  ovoid  form.  Usually  the  pupils  are  large  and  inactive, 
but  in  all  these  particulars  the  contrary  conditions  may  he  tiiie. 
The  strictly  congenital  ca.si's  do  not  di/Ter  in  essence  from  those 
which  reacii  a  higli  devt^lojunent  in  later  life,  and  we  need  malte  no 
special  reference  to  them  beyond  what  has  bi'on  said. 

Prognoain.—  For  practical  purposes  we  may  divide  cases  of 
myopia  into  classes  accoiilmg  to  tlieu-  decree  and  their  progress— 
into  the  moderate  and  the  extreme — into  the  stationaiy  and  the 
■progressive.  The  acutely  progressive  are  by  some  described  as 
malignant  myopia,  a  name  which  seems  for  several  reasons  objec- 
tionable. We  can  recognize  M  amounting  to  0.5  D,  and  as  the  far- 
point  i.s  then  at  80  inches  there  Is  a  manifest  lack  of  clear  distant 
vision.  Even  up  to  :i  D  the  error  may  be  called  slight.  From  a  I> 
to  6  D  it  may  be  railed  of  medium  degree,  wliile  all  above  6  D  are 
to  bo  counted  extreme  and  therefore  sitrious.  Homer  well  say.s. 
great  myopia  is  the  more  dangerous  the  younger  is  the  subject. 
Every  practitioner  can  suhstanti:\tethis;  and  he  also  says  that  the 
dangers  of  high  myopia  are  most  threatermg  in  the  later  part  of 
life.  I.e.,  after  50  years  of  age.  Then  come  v)trt»ous  degeneration, 
cataract,  and  siihr<;titnil  effusion. 

For  myopia  below  4  1)  which  has  reached  its  maximum  and  is 
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stationary,  there  need  be  no  anxiety  as  to  the  welfare  of  the  eyo, 
and  both  acuity  and  workinfir  power  are  often  admirable.  If  it  be- 
come statlonaiy  between  4  D  and  8  D  acuity  is  often  slightly  defi- 
cient, \i7_:  j  or  4,  and  the  workin;^'  power  may  bo  good  or  otherwise. 
Muscular  troubles  and  :Lstig'mat)sm  are  apt  to  be  present,  but 
pro^osis  is  not  serious.  When  above  8  D  the  ca^e  is  grave  and 
tlii*  fntunr  will  bt?  intluoncfd  ^really  by  the  health  of  the  persnti, 
his  surruundingii  and  the  extent  to  which  he  uses  his  eyes.  In  his 
statistics  o(  blindness  Cohn  sots  down  ll>4  as  due  directly  or  in* 
directly  to  myopia.  He  includes  casfs  in  which  one  eye  only  is  blind. 

Puuputttis. — Rc-mark.s  very  similar  to  those  in  discussing  hypi-r- 
metropia  mi^ht  be  repeated.  We  t«st  for  distance  by  glass**  and 
found  the  diagnosis  condilionally  upon  the  fact  that  concax-e 
glasses  fpve  normal  acuity,  ll  is  not  proven  by  tliis  test,  because 
witb  dcfeetive  acuity  there  may  Iw  great  myopia,  and  with  perfect 
acuity  thus  procurt^d,  there  may  be  no  myopia.  We  must  resort 
to  the  objeclive  te-sts;  lliedin>ct  ophthalmoscopic  nietliud,  or  to 
Cuignet's  method.  Spasm  of  accommodatiou  simulates  M,  and-  as 
said  l>efore,  while  it  usually  disappears  m  the  dark  room,  in  s|H'cial 
cases  it  stUl  persists.  When  a  doubt  exists?,  one  may  more  will- 
ingly resort  to  atropia  tluin  is  iwiniissihie  in  either  H  or  K. 

The  occun-euce  of  myopia  from  excessive  curvature  of  the  cornea 
not  to  he  forgotten,  and  will  be  especially  mentloniil  under  coni- 
cal iNirnea.  The  refraction  Ls  always  irregular,  and  the  error  will 
bi'tniy  itself  by  the  shadow  test,  and  with  absolute  certainty  by 
the  opbtlialiuometer  of  Javal  and  S<.'hiotz;  under  oblique  illumina- 
tion and  by  dirt'*!  ophthalmoscopy  it  will  usually  be  (liscovored. 

Propl<yl(ucii;f. — Because  myopia  is  for  the  most  part  an  acquired 
anomaly  and  dependent,  as  has  been  shown,  on  excessive  use  of  the 
.eyes  durin;.-  the  tender  years  of  life,  it  is  imperative  to  si't  forth  the 
nieihiKls  wliicli  can  be  employed  to  pi-event  or  rtwtraJu  it.  Elforts 
in  this  direction  are  sometimes  met  hy  the  objection  that  the  eirnr 
is  heredil;iry  and  therefore  llie  attempt  is  useless.  Luring*  ably 
discusses  this  iH>int;  Tscheruing  and  I/andolt  review  what  othei-s 
have  written.  It  is  very  diOlcult  to  get  Rtatisties  of  real  value,  but 
this  may  be  said,  that  the  predis]iosifitni  may  be  hereditary,  but 
(hat  the  determining  causes  are  iu'quired  and  largely  preveniible. 
Tile  cases  which  are  congi-nital,  and  they  arc  generally  those  of 
high  degree,  are  very  seldom  henniitary.  With  the  clear  evidence 
that  the  error  is  brought  about  by  improper  modes  of  life  and  of 
use  of  tlie  eyes,  pn^ventive  rneasure-s  become  imperative.  The  tlrst 
thing  is  to  promote  a  vigorous  state  of  health,  and  in  this  all  that 
relates  to  home  hygiene,  to  food,  air,  sleep,  and  exercise,  are  to  be 
regarded.    Second,  the  arrange ments  in  schools  and  the  hours  of 
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study.  The  lifrht,  the  air  spac*-,  the  hrig-lit  of  benehrs  and  <Ipsks, 
the  disthbutJuii  ur  study  huura  and  play,  the  print  uf  books,  atti- 
tude in  reading  and  writing-, — all  these  are  potent  in  their  influence. 
On  these  points^  Cohn  and  Fut:hs,  Berlin  and  Javal  have  writ- 
ten eiaborate  luoiiographs  and  Cohu  gives  the  literature  of  the 
subject.  Ill  the  United  States  there  is  need  of  attention  to  the 
conditions  of  school  life  in  many  particnlars,  nlthoufjh  our  school 
houses  are  free  from  many  of  the  evils  roniplained  of  in  continental 
Europe.  As  repird.s  the  hours  of  study  and  of  play  respective!}*,  we 
are  not  so  much  at  fuult  as  are  the  Oennans,  but  the  tendency  is 
to  over  taxation  and  therefore  tnyopia.  Frequent  intei'\jils  of  n^st 
are  most  important,  ;ind  children  can  naturally  be  better  c;uvd  for 
in  small  than  in  larj^e  classes.  Imposing'  'ong*  study  hours  out  of 
school  is  another  hurtful  practice.  Reading  by  dim  liiirhl  at  home, 
by  firelight,  at  twihght,  sewing-  and  embroidcrj-,  are  thinffs  to  be 
prevented.  Certain  trades  and  occupations  have  a  mischievou.s 
effect.  The  most  conspic-uous  are  the  typo  setters,  whose  ratio  of 
myopia  is  nearly  as  hi^h  as  that  of  the  hig-her  stiidents.  Watch- 
maki'rs  and  jewellers  have  been  shown  to  be  little  subject  to  the 
error  because  they  work  so  much  with  a  majfnifying  lens  and  with- 
out converjjunce  and  without  much  movement  of  their  eyes. 

The  great  factor  in  preventing  myopia  is  cultivation  of  out-door 
life  and  its  consequent  promotion  of  health  and  use  of  eyes  upon 
di-stant  objerts.  It  is  known  that  the  Eng-Iish  have  .a  lower  per- 
centajKi!  of  myopia  than  exists  oti  the  Continent,  and  it  is  fair  to 
connect  their  exemption  with  their  fondness  for  outdoor  sports. 
Among  us  as  Amerieans  the  same  tastes  i'xiRt,and  not  only  for  this 
reason,  but  because  uf  our  bettvr  conditions  of  exusti-nce,  we  should 
have  less  of  the  evU.  In  our  cities  we  have  little  advuntai^  above 
other  nations,  altliougrb  the  native  population  in  the  cities  is  less 
prone  to  myopia  th.in  the  children  of  Germans  (Lorinj?). 

DUit's'  examinations  found  spasm  of  accommodation  among^  only 
U  out  of  !3:i  myopes:  i.c'.'^ii:  Ijitent  A  more  than  1.6C  D  he 
reckons  as  spasm.  In  30<  there  were  choroidal  chancres.  He  lays 
the  greatest  stress  on  the  undue  proportion  of  work  jn^  hours  e.xact<;d 
fi-om  children.  He  lays,  as  does  Von  Hippel,  less  stress  on  imperfect 
arrangements  in  the  school  buildings,  than  upon  simple  overtax- 
ation whether  at  home  or  at  school.  He  compares  the  total  number 
of  school  hours  demanded  of  children  between  the  aj-'es  of  10  and 
19  years  in  England,  France  and  Germany;  Ihey  aiv  16,500, 19,000, 
aO.tiOU.  Hours  of  recreation,  are.  in  England,  4,.WC>:  in  France,  1,300; 
in  Germany,  650,  It  is  also  shown  by  a  curious  table,  p.  Hfi,  that 
the  more  gifted  scholars  are  uear-sighted  in  the  ratio  of  33  to  nri, 
to  their  less  brilliant  comrades. 
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Treatm4;ut. — This  divides  itselT  inlo(I)  tlie  b\xi**nic, (3)  the  opti- 
cal, and  <:'.)  the  tht-rapeutic.  Wh;»t  has  b-'i-n  said  aN>tit  prophylaxis 
inclados  ihr  hvfrienic  measiin*  to  be  adopted  when  myopia  has 
iM'jtnin.  Tlu'n'  innsl  be  such  :v  rediirtion  in  tbo  hoiii-s  of  study  and 
uf  close  apphcuLiun  as  shall  tend  to  diminish  tlie  rate  of  pro^'t-ss. 
Entire  alistention  might  bi>  necessary,  but  cati  settlum  he  enrorct^d. 
The  inclination  to  read  for  amusf'ment  must  be  checlted  and  cvery- 
thitij;;  to  proniot'e  liealth  be  resorted  to.  If  there  be  ii  delicatti  or 
fttrumoiig  constitution,  especial  pains  niiist  be  taken  by  food  and 
habits  and  appropriate  medication  to  biiild  up  the  tissues.  It  is  by 
no  means  always  iwssible  even  with  the  most  careful  niana;L;«*nieTit 
to  prevent  the  increase  of  the  error  durioj?  the  years  of  juvenility. 
I  have  followed  a  number  of  sueh  cjisirs  and  not  iM-en  able  to  pii,-- 
vcnt  the  increase,  but  have  probably  been  of  service  in  restraining 
it.  If  the  wisest  efforts  can  only  partly  control  the  progrisis  of  the 
error  we  are  uot  therefore  to  cease  to  attempt  its  control.  Upon 
students  in  colleges  and  high  schools  advice  should  be  incul- 
cated, and  they  must  be  connnce<l  of  its  importance.  Occasional 
seasons  of  rest  are  of  importance,  say  for  two  or  three  weeks. 
They  give  time  for  the  intraocular  circulation  to  become  regulated 
and  for  the  muscles  to  gain  repose.  Much  sti-ess  has  been  laid  upon 
the  value  of  atropine  in  checking  myopiit.  But  this  rt'iniHly  has  now 
few  supporters  and  the  most  that  can  be  claimed  for  it  is  that 
under  its  use  tlie  degree  abates  al>out  1  D.  This  will  not  be  a  per- 
manent decn-;is«',  the  onlinarv  tension  soon  retui-ns.  It  gives  a 
'jyood  opportunity  for  examination,  becauw)  it  helps  to  enfoirc  ab- 
steniton  from  use,  and  if  the  far-point  t>c  inside  of  '30  inches,  it  is  no 
gn^at  annoyance,  ami  I  not  Infivquently  use  it.  Abandonment  of 
near  work  is  the  essence  of  the  lienefit,  not  suspension  of  accunimo- 
dation. 

The  corrective  treatment  is  in  the  selection  of  glasses.  If  with 
unaided  eye  any  lettcre  on  the  cani  ai"e  iTad  at  2(t  fei't,  the  degree 
is  not  great.  If  no  letters  are  read,  an  apjiroxijuate  iilea  is  gotten 
by  noting  at  wliat  distance  the  person  holds  the  book  m  reading 
Snellen  '2.  Begin  with  trying,  on  one  eye  at  a  time,  the  weaker 
numbers.  If  strong  gla.'tws  are  being  used,  viz.,  above  —  liD,  and 
the  vision  is  nearly  corrected.  t.r>'  whether  sight  is  helped  by  hold- 
ing the  gla.ss  nearer  or  farther  away.  If  the  for-iuer,  it  is  too  weak; 
if  the  latlvr,  it  is  too  strung.  Myopes  are  often  stmsitive  to  an  in- 
terval of  iV  or  less.  With  too  strong  a  glass  they  complain  of 
being  damtleil,  and  shrink  from  the  unwonted  brightness  of  objects. 
Much  resp«.-ct  is  to  l>e  paid  to  their  impressions;  but,  when  they 
ha%*c  been  wearing  inadefpiate  glasses,  they  are  liable  to  mistake 
the  surprising  distinctness  confernnl  by  a  proper  glass,  for  a  st  rain 
of  over-corrcclion,     It  is  often  imjiossible  to  give  them  V^^JU;  but. 
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before  admitting:  this,  careful  itMiuir.v  is  to  \w  madt*  for  astigntatisiiif 
and  the  Ktat«  of  thv  fundus  minutely  explored  by  the  ophtbalmo- 
acope— especially  \\w  rv):Kn\  of  the  yellow  spot.  Motvover.  in 
doubtful  cases  the  patient  should  have  the  benefit  of  atropia— usin^ 
a  saiutinn  H:r.  iv.  ad  f  i.  (I  to  13())  sovonil  times.  In  seeking  the 
best  L'orivction  the  dan^*ris  of  getting  too  strong  a  glass,  which 
will  exuit-e  tension  of  the  ciliary  muscle.  To  Uiis,  us  a  rule,  myoi)es 
are  verj-  sensitive. 

Among  children  it  has  been  found  that  from  lE>if  to  3T<  (Eris- 
nian,  Cohn)  who  chose  their  avm  glasses  they  were  too  strong.  The 
same  is  not  infi*equent  among  adults.  Many  cii-cumstances  are  to 
be  considered  in  giving  concave  glasses.  1st.  The  degree  of  error. 
2d.  The  quality  of  sight.  3d.  The  occupation  and  necessities  of  the 
person:  his  age,  his  sex.  4lh.  The  state  of  the  muscles.  5th. 
Whether*  the  e^-es  have  equal  value.  6th.  Tiie  condition  of  the  in- 
terior of  the  rye,  which  is,  i>erhaps.  Includi'd  in  (|uality  nf  sight. 
With  pei^ons  whose  error  is  small,  glasses  arc  usually  wanted  only 
on  special  occasions,  and  none  for  near  work;  they  care  only  for 
eye-glasses.  Even  with  —  6  D  some  myopes  care  little  for  them, 
and  if  thoy  lio  use  them,  complain  that  the  habit  of  using 
them  disqualides  them  for  as  g<oad  discernment  without  them  as 
they  jwssessed  before.  This  is  8inipl.v  an  alteration  in  mental 
habits  and  not  in  sight.  As  a  rule,  however,  persons  between  4 
and  10  D  gladly  accept  glasses  for  distance  and  that  for  coti- 
tinuous  wear.  But  when  glasses  are  above  G  D  some  complain  of 
fatigue  from  their  continuous  wear.  This  may  be  due  to  mus- 
cular fatigue,  to  anlsomelry  or  simply  to  the  continuity  of  atten- 
tion whicli  sharp  sight  induct-s.  The  value  of  this  factor  can  hardly 
be  appreciated  by  the  emmeirope.  To  tlie  myope  taking  off  the 
glasses  is  soinelinies  liUe  going  out  of  the  hUizing  sun  into  the 
shade.  A  large  latitude  must  he  allowed  for  idiosyncrasy.  Where 
the  very  high  grades  aiv  reached,  viz,:  above  U)  D,  generally  the 
person  wants  the  full  con-ection.  Of  course  we  must  he  governed 
by  the  stut*"  of  the  interior  of  the  eye  and  the  acuity  of  vision.  But 
even  when  theiv  may  be  a  large  crescent  and  other  choroidal 
lesions,  if  the  process  be  stihstantiani/  stationaiff  or  aJowly  pro- 
gressive, I  have  found  it  best  to  give  th(^  full  correction.  There 
IS  less  effort  with  the  glasses  than  without  tliem.  Often  a  blue 
tint  can  be  wisely  imparted  to  the  glasses,  because  fnmi  a  largo 
cri'Hcent  or  patch  of  clioroidal  atrophy,  light  is  retleeted  and  dif- 
fustnl  within  the  eye,  the  ellecls  of  which  the  blue  color  somewhat 
assuages. 

It  need  only  he  added  that  one  should  always  l>e  vigilant  to  dis- 
cover astigmatism  complicating  myopia,  beciiuse  it  often  mak(»  a 
^reat  difference  in  the  acuity  of  sight.    A  glass  may  often  be  chosen 
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wsirohjs" iMJcause of  an  iindett'cteil  asUirmulism.    The  concurrence 
of  the  two  rrroiTs  \h  \*:vy  fivqut-nl. 

In  fe^rd  to  (fjfing^  concave  siassts  to  children  some  special 
remarks  arc  propr-r.  They  rarely  nrrd  thrm  for  near  work;  for 
distance  they  re<iuire  tliein  to  stMj  maps  and  Ihe  blackboaitl  in 
school  and  for  such  purposes.  If  the  eriiir  bu  lielow  8  D  tliey  may 
gv^.  along*  by  roniiu^  to  the  Ti-ont,  but  when  above  that  lliey  should 
have  spectacles  and  wear  thi'iu  most  of  tlie  time.  If  the  error  is 
»  above  4  D  the  §rlas»es  shoulU  be  worn  constantly  when  the  subject 
is  13  or  U  years  old.  Tliey  have  an  ini|)ortant  influence  in  mental 
habits  and  charact«*r;  they  do  not.  in  my  jud^m-nt,  when  well 
chosen  and  with  no  special  oontra-indications,  hasten  the  prog-ress 
■of  aiyopio.  Tlu'y  keep  the  working  point  at  a  suitable  distance 
d  by  developing  the  power  of  accommodation  assimilate  llie  per^ 
son  lo  the  enimetrope.  It  is.  of  course,  assumed  that  there  must  \w 
no  tendency  to  unnatural  approximation  of  the  work  permitted. 

For  most  niyopi-s  it  is  necessary  to  graiiually  Ijccome  habituated 
to  ;;rlassi>s.  They  may  wear  them  for  short  periods  until  they  be- 
come accustomed  to  them. 

What  has  been  said  applies  for  the  most  part  to  distant  vision. 
"We  are  fiometimes  obliged  tn  oitier  a  special  glass  for  m-nr  vision. 
This  happens  In  persons  whose  accommodation  is  feeble  either  rnim 
want  of  use  or  from  a^,  or  wbosc  myopia  is  high.  It  may  be  for 
playinjf  the  piano,  for  wj-itinp,  especially  with  book-keepers  who 
must  cast  their  eyes  over  two  or  lliive  large  ai^count  books.  How 
sliall  the  fclass  be  selected?  A  simple  calculation  will  determine. 
Take  the  distant  glass  as  a  b.-isis.  Let  it  be  ij  D,  which  we  will  call 
7".  The  working  point  is  to  be  at  20"  =  2  D.  We  have  6-3  = 
4  D.  A  glass  A  V)  will  brin^  the  near-point  to  20"  and  will  meet 
tho  need.  Or,  if  the  working  point  is  to  be  at  1  foot  which  is  \\  = 
3^  D  we  may  give  a  D.  The  middle  agi-il  myope  and  likewise  the 
younger  will  do  near  work  without  glasses  provided  the  near-p()int 
is  not  inconveniently  close.  It  can  happen  with  slight  M  that  after 
mJddle  life,  a  convex  glass  is  required  for  near  woi'k,  ami  myopes  of 
higher  gmdes  reduce  the  stix-ngth  of  their  glasses  or  abandon  them 
when  the  time  for  pjvsbyojwa  arrives.  But  distant  vision  does  not 
of  necessity  become  improved. 

Myopes  suffer  much  from  muscular  a^ithonopia  and  especially 
from  insufflciency  of  the  internal  recti.  With  many  who  have  large 
error  no  atti!nipt  is  made  to  mahitidn  binocular  vision  for  the  neiir. 
They  ]iut  oiT  tlii'ir  glasses  and  use  one  eye  only,  while  the  other  is 
allowed  Ui  dlverg^^  In  this  way,  despite  the  inconvenience  of  liold- 
inga  book  vei:;j-  near,  many  read  for  hours  in  comfort.  But  with 
ptbers  there  is  an  attempt  at  binocular  vision  which  cannot  he 
inaintaine«l.     Hence  they  have  pain  and  asthenopic  irritation.    Fre- 
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quently  this  can  be  completely  relieved  by  cUoosinf7  a  weaker  frinss 
suited  to  the  wurkinjr  pi^iiit.  In  oilier  cases  ad»iiti<mal  relief  can  l>e 
bad  by  deccnteriii;!  the  fflasses  from  tho  median  line.  Sometimes 
a  combination  of  :i,b(luctive  prisms  and  concave  ^liisses  can  be  hap- 
pily jnade.  Prisms  vjiu  seldom  be  made  strou^jer  than  0°  or  *"  be- 
cattsu  tliey  becuuie  tuu  heavy.  It  is  iinpurtani  to  examine  wlien 
asthenopic  symptoms  exist  whether  there  be  any  tendency  to  de\T- 
atiou  ol  one  eye  in  a  verticul  duvetion.  This  can  be  told  by  a  can- 
dle at  '20  feet  with  a  red  ^lass  ov(?r  one  eye  and  a  slrong^  abductive 
prism  over  the  other,  held  accn-ately  in  the  horizontal  position.  If 
the  two  Hanies  ait>  not  on  the  jwme  level,  nse  a  prism  to  correct  tho 
deviation,  and  this  prism  should  be  incorjyorated  in  the  glasses  to 
be  worn.  I  have  known  an  erit>r  of  -•'  make  a  patient  exti-emel^* 
iineoiiirortnhle. 

But  if  tilt*  muscular  error  be  of  a  certain  ainount,  ri'sort  must 
be  had  Lo  an  operation,  i.e.,  tenotomy  of  the  anta^imist,  for  its 
rtjliof.  To  this  ivferfnce  will  be  iriaiie  later.  Here  it  is  proper  to 
say,  that  the  only  indication  which  to  me  is  sulllcieat  for  this  opera- 
tion is  asthenopia  of  marked  type  and  which  other  proceedings, 
faithfully  tested,  have  not  relieved  or  seem  wholly  unlikely  to  rts 
lieve.  Tenotomy  as  a  means  of  diminishinp"  or  arresling  myopia 
has  tH'en  practised,  but  it  has  no  wurniri).  in  tlie  results  which  it 
proriuees.    It  can  do  mueli  harm  and  has  done  little,  if  any,  ^o<«l. 

Many  tinu's  the  choice  of  phisses  for  a  niyojM!  is  an  intricate 
pi-obleni,  deiuandiiifi  not  only  technical  skill  and  knowledge  ot 
pathology,  but  also  ^oocl  sense  and  ^nenU  wisdom. 

Mort*  iictive  measures  will  be  In  order  when  a  sudden  incr<_'aso 
appears,  and  with  it  symptoms  of  ivtinal  irritjition  with  cong:estion 
of  the  nerve,  with  floating'  bodies  in  the  vitreous  and  a  retraction  of 
the  choi-oid  wiiich  by  its  sizi*  and  tlie  elonffated  look  of  the  vessels 
on  one  side  and  their  crookedness  on  the  other  shows  the  posterior 
staphyloina  to  be  Increasiuj^^aud  a  subacute  iiillammatury  condition 
to  be  in  progress  or  impendiuit:.  Then  i)rolouK''d  abstinence  fixfrn 
work,  say  for  six  weeks  or  lon;rer  must  be  enforced.  The  artiHeiuL 
leech,  or  in  lieu  of  this  two  ordinaiy  leeches,  may  be  applied  to  the 
temples  at  lntcr\*als  of  four  to  six  days.  This  cannot  l>e  often  re- 
pentml.  The  milder  saline  purpatives,  especially  the  mineral  waters, 
may  be  ustnl.and  as  an  especially  efilcacrous  a^Lr^'nt  piloeurpine  may 
be  jriveii.  Care  must  be  taken  with  Ute  last  mentioned,  if  subeuta- 
noously  injected,  not  to  give  a  dose  too  larfie.  One-sixth  of  a  prain 
of  the  muriate  of  pilocari'i'ie  will  generally  do  no  harm  to  an  adult, 
but  it  has  been  known  to  cause  jfreut  prostmtinn  by  rwluciufj  tho 
heart's  action.  The  value  of  iodide  of  potassium  and  ol  corrosive 
sublimat«  will  be  in  the  ratio  of  visildc  exudations  in  the  fundus  or 
may  be  decided  by  tlie  acuity  of  vision. 
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If  tho  vitrt'ons  \m'  very  liazj-  and  fwrhaps  at  the  srtino  time  tlie 
lens,  MiLs  implies  a  iiioiv  acute  iiillaintiiatory  process  and  nii^ht 
huvG  iMt'n  mentioned  above.  For  this  Honier  recmnmcmis  para- 
centesis or  the  anterior  cliunilier,  hut  this  ivnutty  is  to  be  imuil  with 
caution,  because  the  sudden  abatement  of  inti-aorular  pi-essure  is 
followed  bv  a  pi"oloni!fud  increase  of  tontrestion.  The  clinical  acute- 
nes3  of  Prof,  Homer  makes  the  mention  of  the  proceeihnjir  jnsiill- 
ablc. 

A  course  of  treatment  thus  outlined  will  have  to  be  modified  hy 
the  a,jre  and  health  or  the  person.  If  weak  and  younp,  lii-a.ftic 
measures  wouM  i>nly  iif»i;r»vate  th«  case,  llien  the  u.so  of  siiioUtnl 
glasses,  employment  of  atropine  to  insuiv  tlie  gn-atest  rest  of  the 
eyes,  dry  cu])s  to  the  temples  and  ^vneral  hy^pene  will  be  all  that 
maybe  {lossible,  without  conflnemeut  to  a  dark  room.  It  is  also 
important  that  persons  in  whom  myopia  makes  ittpid  advance 
should  b«'  examined  every  three  month.s  and  if  neetlful  undcr^  a 
series  of  suspensions  from  eye  work  for  a  month  at  a  time.  In 
some  cases  of  this  kiml  :l  lonp  sea  voya;^'  has  proved  eminently 
useful.  The  eases  of  hij?h  myopia  in  very  early  life,  especially  when 
it  cannot  be  attributed  to  overwork,  an!  the  least  suseeptiblo  to 
tr^'almt'nl  and  often  there  are  no  rational  indications  of  treatment 
mcept  of  the  iiy/jrienie  kind.  The  sla;^'  of  inllaiiiiimtiuu  may  have 
iren  place  to  that  ot  atrophy,  and  often  we  see  theso  deplorable 
snhjt'cts  only  in  this  i>erio<l.  At  llus  epoch  there  is  vyry  httle  value 
in  medication. 

A  patient  hi'rhly  myopic  and  knowing-  sonietliinff  of  the  perils 
of  his  position  is  often  extremely  excitable  and  tjikes  alann  at  tri- 
fling syniploms— a  slight  conjunctival  swellinp',  or  a  more  than 
usually  distinct  vitrtMius  shadow.  Iiria^s  tlu-in  in  terror  for  advice. 
Tact  and  g-entle  handling  and  inolfeiisive  appltcatiuns,  a  weak  lotion 
of  iKirax,  a  mild  stimulatin^r  liniment  to  the  foivhead.  and  piacebos 
generally  arc  the  soothing-  iiiHuences  which  are  suitable. 

Should  a  spot  of  hemorrha/jre  occur,  perhaps  in  the  macula,  it  is 
rather  an  index  of  weakness  of  the  vessels  than  of  undue  determi- 
nation of  blood.  It  is  most  likely  to  occur  in  the  cases  of  dissemi- 
nated choroidal  atrophy  or  g^'neral  thinning  of  the  ineinbntiie.  and 
til  which  there  are  pif^ient  deposits  inteniiin^Ied  with  atrophic 
spots.  Treatment  is  chiefly  rest  and  avoidance  of  liffht>  with  very 
mild  derivative  treatment.  The  blood  ah.sori>s  slowly,  retjuirinjf 
weeks,  and  afterward  there  will  remain  a  white  spot.  Scotoma 
occurred  at  the  onset  of  the  mishap  ant)  this  may  pi-ow  smaller, 
but  will  not  wholly  disappt^ir  and  even  if  it  shouhl.metamorphopsia 
is  likely  to  ensue. 

Of  df?tachment  of  the  retina  it  is  not  now  necessjiry  to  speak  in 
detail.    So  far  as  treatment  c^^n   avail   it  has  l>cen  given  whcrn 
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Hp«akin^  of  ttit^  antiphloj^iKtic  proceed iiigii.  Evacuation  o\  tliv  fluid 
by  puncture  or  the  sclura  has  questionable  bcncHl.  Sec  chapter  on 
this  subject. 

The  ineijualily  belwoeu  the  two  eyes  which  in  myopia  is  not  in- 
frequent, is  often  a  source  of  tixjublc.  Sometimes  a  sufficient  acuity 
can  be  given  in  caeli  eye  by  its  proper  g"lass  to  enable  both  to  work 
iu  harmony;  at  other  times  one  is  90  amblyopic  as  to  take  lilile 
part  in  vision,  and  its  error  may  be  so  hl^h  as  to  ivndcr  correction 
valueless.  An  essential  considei^tioii  is  lo  carry  the  workiny:  point 
farther  olf. 

To  some  myopes  strong  liflit  is  a  diRti-oss,  and  their  «:lasses 
may  be  tinted  a  hpht  blue.  To  aofne  the  constant  obsoi'\'at.ion  of 
objects  is  a  weariness — they  pivfer  to  tnke  off  •riasses  and  i-emaiii 
in  i^orance  of  what  is  about  them  until  their  eyes  are  rested. 
Many  are  sensitive  to  the  form  of  the  frames,  their  wei^'ht  and  ad- 
justment, and  the  eyelashes  must  not  touch  the  ^Inss.  All  these 
points  flesorve  att<'ntion.  Si)nie  pei-sons  iilfeet  the  ivearm;?  of  a 
single  glass  which  they  have  learned  to  hold  in  place  by  nipping  it 
with  the  brow.  If  such  liave  two  equally  good  eyes,  which  gener- 
ally is  not  the  case,  such  a  practice  is  no  less  damaging  to  Ihp  eye 
than  oEFcnsive  ns  a  niannerism. 

The  above  description  of  the  possible  lesions  of  myopia  is  calcu- 
lated perhaps  t-o  make  tlie  picture  of  ncar-siglitedtii'ss  t-ito  gloomy, 
Ih-eause  so  many  woeful  eoniiitious  are  groupeil  together.  The  very 
large  proportion  of  myopes  escape  all  siieh  disastrous  occurrences; 
but  it  is  highly  imjjortant  to  convey  the  inipnrssion  that  jiiyopia 
may  be  more  than  a  meiv  mconvenlenee  or  tritlmg  defect,  because 
it  does  embrace  such  s.id  possibilities!. 
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When  the  refrartinn  is  such  that  rays  emanating  from  a  single 
point  <-annot  be  lirought  ijgain  to  a  focus  as  a  point,  on  the  retina, 
tliis  bt;ite  is  astigmatism;  of  this  there  are  two  kinds,  the  regular 
and  the  irregular.  The  latter  is  caused  by  opacity  of  the  coniea  or 
lens,  and  does  not  admit  of  satisfactory  correction,  although  it  can 
sometimes  be  mitigat*^d.  The  fnnn.'r  is  chiefly  dependent  on  ab- 
nonnal  curve  of  the  cornea  or  lens,  or  want  of  homogeneousness  in 
tlic  lens,  and  is  correctible  by  ey lindrie  or  sphorico^yhnrtric  glasses. 
The  defect  may  \n'  acquired  or  congenitjil,  irregular  astigmatism 
in  the  cornea  is  au  ac4uired  error,  and  some  raiT  eases  of  regular 
corneal  astigmatism  are  acquired ;  but,  as  a  rule,  the  regular  astig*- 
niattsm  of  the  cornea  is  congenital.  Acquired  astigmatism  in  tlie 
cornea,  where  no  opacity  exists,  comes  from  conicity  of  the  mem- 
brane, or  happens  after  tenotomy  of  muschfs,  or  after  wounds  of 
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tlif  rornpa,  irkU-ctfliny  anrf  extraction  of  cataract.  But  tliese  cases 
an'  a  minority  of  Ihr  whole.  Of  rorrfctibh^astig^matism  t  ho  greater 
portion  aro  congenital  cuaca.  Objection  is  Romotimf^s  maile  to  this 
statement  becauiu'  the  erivroftun  (hit's  not  announrc  tt^sdr  iiiitH 
middle  life.  Tim  explanation  is  that  the  ncroniniudation  can 
conceal  a  coasideral>k<  df^rret!  of  error  until  i1«  vigor  begins  sltI- 
ou-^l}'  to  decline-  It  iti  also  to  be  »aul  that  a  small  degree  is  natural 
lo  almost  ever>*  one.  varyin)tr  from  0.21  D  to  0.7j  D,  and  because 
the  radius  of  the  vertical  meridian  of  the  cornea  is  shorter  than 
that  of  the  horizontal. 

We  have  occa.sion  now  to  treat  only  of  regular  astig-matisin  and 
without  ret^tkrd  to  its  locality  in  the  tens  or  in  thf  cornea.  Cunsist>- 
ingas  it  docs  in  a  want  of  uniformity  in  the  radii  of  thenieridians  of 
ihe  media,  this  error  manifestly  may  complicate  cithor  emmctropia, 
hyiH-niietropia,  or  myopia.  For  this  reason  we  have  simple  at^ti^- 
tuatism,  either  hyperopic  or  myopic;  and  compound  asti^inatisiii, 
both  h>-peropic  and  myopic;  and  lastl}',  there  may  be  mixed  asti>r- 
matism,in  which  cithof  hyperopia  or  myopianiay  pi*edoniina1e.  The 
symbols  of  these  several  conditions  are  as  follows,  as  they  have 
been  ^ven  to  ns  by  Dondem.  To  him  wo  owe  the  systematic  study 
and  development  of  this  siihject,  which  he  made  with  as  much  com 
plfteness  as  did  Helmhollz  Llie  theory  of  the  ophlhalmos(;ope.  We 
luive.  1st,  myopic  astigmatism,  Am;  and  compound  nij'opic  aMtig- 
matism,  M  -J-  Am;  2d,  tiyperopic  asti^matisui.  Ah,  and  conipuund 
liyperopic  asti^nnatisni,  H  +  Ah;  ^d,  mixed  astijrinatisni,  with  pr«*- 
valent  M,  viz.,  Amh,  and  with  prevalent  H,  Ahm,  or  both  M  and  H 
may  be  alike. 

Whatever  may  be  the  length  of  tlie  optic  axis,  it  is  evident  that 
the  refraction  cannot  Ik  hnnioccntric,  «.e.,'from  a  luminous  point 
the  ra>Ti  cannot  agam  tie  brought  to  a  point.  On  the  contniry,  the 
focus.  itLstead  of  being  in  one  plane,  is  stretched  over  a  cei-tain 
length  which  is  ca.lli>d  the  focat  interval. 

This  HKiy  be  understood  by  the  diagram  Fig.  39  taken  from  Fick, 
m  which  CD  and  AB  represent  the  vertical  and  horizontal  merid- 
ians of  an  a.sy nnnetrtc  cornea  viewed  in  perspective  from  an  ohhtpio 
position.  The  vertical  meridian  come-s  to  a  focus  upon  the  axis  at 
o  and  thence  the  mys  diver^^e.  The  hnnzontal  meridian  rcat^hes 
its  focus  less  quickly,  via, :  at  o'  and  thence  its  rays  diverge.  The 
space  U'tween  o  and  fi'  is  called  the  focal  interval.  The  form  of 
iliK  portion  of  the  bundle  of  rays  cannot  be  a  cone,  but  forms  a 
skew  surface.  There  is  no  place  within  it  where  a  punctate  focus  is 
formed,  but  theiv  are  linear  foci,  one  at  o  and  the  other  at  o\ 
These,  however,  are  not  mathematical  lines,  because  at  both  these 
places  there  are  other  rays  which  do  not  join  with  them.  It  is  im- 
poaaible  to  indicate  in  a  diagram  the  form  of  the  bundle.     If,  how- 
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ever,  we  place  a  screen  across  it  at  the  points  marked  1, 2, 3, 4. 5. 6, 7. 
perpendicular  to  the  axis,  we  shall  gvt  the  followiug^  series  of  lumin- 
ous siirfaci*fi  as  sliown  on  Fi^.  4(> — b«?g^inning  with  a  vertical  ovul, 
1,2,  IhtTi  convei'tt'il  to  a  vertical  line,  ;J,  where  the  rays  are  fociisscd 
which  belong  to  the  vertical  meridian;  then  again  comes  a  verti- 
cal oval  becausi'  the  vertical  niys  are  poitifr  ajjart;  then  quickly 
coniiss  a  place  when!  each  mevidiaii  has  iMiual  bcparatiun  from  thti 
axis  and  the  figure  \»  a  circle,  b\  then  comes  a  horizontal  oval; 
and,  lastly,  a  horizontal  lino  whore  the  rays  in  the  horizontal  me- 
rtdi:in  cross.  All  this  is  easily  Illustrated  by  usinff  a  spherical 
Iwis  +  6"  focus  and  adding;  to  it  a  +  cyhnder  \'i  inches  focus  with 
which  to  tlirow  the  irnu}^  of  a  (Tanie  or  of  a  luminous  round  disc  of 
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f^round  ^lass  on  a  screen — ail  the  above  changes  will  he  verified  if 
thi-  axin  of  the  cylinder  is  placed  horizontal.  Ttie  matheinatieal 
theory  of  this  condition  is  intricate,  and  was  developetl  by  Sturm 
ftiid  ha.s  bt'cn  further  discussed  by  Knapi>,  and  very  lately  by 
Mathlesaen.  who  modifies  slightly  Sturnrs  theory.  Knapp  has 
miulc  a  model  with  silk  threads  of  difTenmt  colors  which  illustrates 
vnry  adiniribly  the  phenomena.  Bt^cUer  has  also  done  the  same 
by  putting  a  sphcriral  and  cylindric  lens  together  and  by  then  [Kiss- 
ing a  bciini  (if  light  t  hi"ough  a  glass  tank  of  water  made  milky  hy 
nllrate  of  Hilvcr.  In  the  water  the  lieam  is  seen  as  a  pencil  of  light 
ap|«'ars  in  a  dark  chamber  reflected  from  the  floating  particles  of 
dust.  The  form  of  the  beam  can  he  studied  at  leisure  and  all  the 
seetions  shown  which  have  been  described.  On  a  large  scale  the 
visual  phenomena  of  asUgiuatism  may  be  perfectly  shown  with  tbo 


BURQRS  OF  IlEJfUAVTrOJr. 


Ill 


I 


ma^c  )ant«rn  by  adding  a  very  weak  cylinder  to  the  objective, 
ulMUt.  viz.,  +1  D,  or  -t-0.;&  D. 

It  has  been  said  that  differences  in  tbe  radii  of  the  vertical  and 
horizontal  ineridiims  of  the  ivfractive  surfaces  hit  the  chief  muses 
of  regriilar  astitfmaiism.  To  this  mast  he  added  thi*  wnnt  of  t-xat't- 
ness  in  the  cpritering"  or  colljuiatJon  of  the  n'fniclin^  media.  This 
atTects  \K)Lh  the  cornea  and  tlie  lens.  The  jreonietrical  axis  of  the 
cornwi  fonns  with  tbi?  visual  line  the  angle  alpha,  and  moreover,  as 
the  line  of  fixation  eaust'S  the  eye  to  deviate  still  furlhiT  from  the 
visual  line,  the  angle  gamma  {see  page  1\  Fig.  6)  increases  the 
asymmetry  of  the  several  surfaces.  This  want  of  collimatlon  occa- 
sions asti;,'niatism.  It  is  exceptionally  the  case  that  the  shortest 
fociLs  of  I  he  media  is  through  the  horixnnUil  mi'ridian.  This  is  some- 
times .spoken  of  as  astigmatism  against  the  nile.  Slight  deviiitions 
from  the  vertical  are  very  common.  Astigmatism  of  the  lens  may 
im"n*ase  or  diminish  that  of  the  cornea.  JavaP  has  shown  that  a 
vtxy  small  fnietlon  of  the  total  astigmatism  is  due  to  the  lens;  he 
has  also  shown  that  by  accommodation  the  Ions  may  partlj*  or 
wholly  neutrali?^  asymmetry  of  the  cornea.  He,  and  before  him 
Dobrovrlftky,  attrihut^'s  this  to  unequal  contraction  of  the  ciliary 
muscle.  In  some  cases  of  pretty  liigh  degree  he  finds  about  all  the 
astigmatism  in  the  cornea;  what  may  usually  be  ascribed  to  the 
lens  is  not  more  tlian  1.5  D.  He  has  revived  attention  to  the  con- 
trol which  young  subjects  have  over  astigmatism,  citing  himself 
aa  an  example,  that  with  astigmatism  =  —2.1  D  he  coiild  at  24 
years  of  age  see  the  stars  correctly  as  others  do.  It  is  a  frequent 
obSierxation  that  slight  degrees  of  the  error  first  come   to  light 

^ during  middle  life. 
Latent  and  manifest  astigmatism  of  course  refer  to  the  influence 
of  the  accommoilation  in  concealing  or  modifying  the  error.     Natu- 
rally this  distinction  is  of  most  importance  in  Its  slight  degrees  and 
tolls  to  considenitiou  the  age  of  the  suhject. 
Simple  astigmatism  atfecls  the  emmetropic  eye  and  may  be 
simple  myopic  or  simple  hyperopic.  Am  or  Ah.    In  Am  one  merid- 
ian is  emmetropic,  the  opposite  is  tuyopic.    In  Ah  one  meridian  is 
emmetropic,  the  opposite  is  hyperopic.    (Sec  Figs.  41,42.)    The  ct>n- 
ditions  arc  illustrated  in  the  diagrams. 
^H          Compound  astigmatism  belongs  to  the  araetropic  eye;  if  myo- 
^1    pic,  lioth  principal  meridians  will  be  myopic,  hut  one  to  a  greater 
^H    degree  than  the  other,  i.e.,  the  radius  in  th.it  meridian  will  be 
^"    shorter.     If  the  eye  he  hj*pcropic,  both  principal  meridians  will  be 
hyperopic,  but  one  to  a  greater  degree  than  the  other;  i.e.,  its 
'         radius  will  be  longer  than  that  of  the  other.     We  have  then,  M  -f- 
Am  and  H-}-Ah.    (See  Figs.  43,44.) 

Sw  AniiaUw  d'Oculistique,  ISSI,  iL.  14. 
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Mixed  astigmatism  exists  in  an  eye  n'l\ose  axis  is  normal,  but  In 
one  m»*ri<liaii  myopia  exists,  wliih'  In  tho  oppositi-  hypi-ropia  exists. 
In  other  wotxls,  in  one  meridian  thu'  radius  of  curve  is  shortiT  than 
normal,  in  the  opposite  uieridiiin  it  is  longer  than  normal.  Accuiil- 
ini^  as  myopia  or  hvporopja  predominate,  the  cases  may  be  dvsi^- 
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nat«d  as  Amh  and  Ahm.  In  above  figures  the  outline  of  the  globe 
is  in  all  cases  repreaent+'d  as  entnietropic— whereas  fur  Fips.  43  and 
44  the  form  should  be  respectively  myopic  and  hy|>eropic. 

The  above  are  the  subdivisions  originally  made  by  Donders  and 
they  arc  what  we  practically  have  to  observe.    In  the  figures  H 
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stands  for  the  horizontal  ami  V  for  thi^  vertical  meridians.  Thn 
position  of  lettvi-s  and  of  the  doUs  in  i-vlatiun  to  the  retina  indifut«a 
the  kind  of  error,  and  m  tht;  compound  asii^nialisin  oni*  eye  is  rep- 
nMnited  as  chii-fly  hyiK-i-opic,  the  other  as  chietly  myopic;  in  each 
case  the  vertical  mcri<lian  hns  the  shorter  radius.  In  mixed  asti^- 
matmin  the  axis  is  n^presi-ntiHl  as  emmetropic,  while  in  the  eye 
the  myopic  meri<lian.  wliirh  is  horizouial,  has  an  equal  error  with 
the  hyperoptc;  e(|uality  of  H  and  M  iis  lejw  Tiviiuent  than  marked 
intMiimlity.  Instead  of  Kjieakin^;  of  a  shorter  radius,  it  might  bo 
liaps  ht'tter  for  the  pn-sent  to  speak  of  the  shorter  and  longvr 
I,  as  these  are  what  the  dia^anis  ivpre^-nt.  Inaitmuch,  how- 
ever, as  the  princi|ial  error  resides  in  the  cornea,  the  terms  maj*  be 
indiscriminatoiy.  It  is  at  the  same  tune  clear  that  ametropia 
asti^rmatism  al^r  two  distinct  conditions,  althougli  they  may 
coexist. 

It  has  Ihvii  n'Tnarke<)  thai  the  nieritliun  of  shortest  forns  or  of 
lihortest  radius  is  usually  vertical.  To  this  rule  there  are  numerous 
ejcceptioiis,  not  only  in  obliquity  of  the  principal  meridians,  but  in 
complete  revursal  of  the  rule,  so  that  the  luirizorita!  may  he  the 
stron^>st.  Javal  says  of  himself  that  he  Ims  this  condition  and 
that  in  numerous  meniljers  of  his  family  amonj?  whoin  the  error 
prevails,  nine  out  of  ten  have  the  horizontal  meridian  stroiifjer 
than  the  vertical.  The  dinn^tion  of  the  un-ridian  has  an  importunt 
influence  upon  viJMon.  One  may  understand  it  by  put  tin;^  befoi-e 
his  eye  a  convex  sphenoal,  say  of  2  I>, added  to  a  eonvex  eyliiidrical 
of  3  D;  there  will  then  be  the  eOndition  of  compound  myopic  astig- 
matism, supposing'  the  experiiiirnter  to  he  eiiimeli'opic.  If  the  axis 
of  the  cylinder  be  made  liorixontal,  the  stroiig'esl  meridian  hurotues 
the  vertical;  then  objects  will  have  their  vertical  dimensions 
leng-lhent-d  bccans«'  in  this  meridian  rays  come  to  a  focus  tpiicker 
than  in  the  horiKontal  and  liave  crosseii  befoiv  they  n-ach  the  plane 
of  the  lattcr's  focus.  For  thu  reason  the  ends  of  an  object  wilt  be 
fringT.',  while  tlie  sides  will  be  sharp.  A  series  of  dots  in  a  veWical 
row  will  run  into  each  other  and  make  a  solid  line  with  blurry 
ends.  If  the  axes  be  reversed  to  the  horixonlal,  objects  will  seem 
broadened;  the  top  and  bottom  will  be  well  deflne<l,  the  sides  blurry. 
Tlie  dots  remain  separati-d,  but  extirnd  latenilly  into  brnshes. 
With  the  axis  in  an  oblique  position,  an  elon^tion  takes  place  in 
the  direct tf in  of  the  stront/est  meridian  or  opposite  to  the  nxia. 
If  jHasscs  of  nn  oppoKtt<>  type,  viz.,  roncave,  are  employed  by  u-hich 
hy|H.'ropi:i  is  induced,  the  phenomena  will  not  he  so  distinct  because 
the  accommodation  will  inodify  tliem;  they  will  at  the  same  time 
tHMToiue  reversed  in  ivfei-ence  t«  the  axis  of  the  cylinder.  With  the 
Dxis  horizontal  the  stron^fcst  meridian  also  becomes  hnrizontn.!,  and 

if  one  accommodate  for  tins  meridian  the  dots  will  be  stretched  in 
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a  liorizontal  din'ctinn.  and  if  for  the  o|>posiW  meridian  thfy  will  be 
iiii'rjr«''l  iiiloii  \t*rl.iral  liiif. 

Kn>in  tlLL*s4t  expuriinonts  wc  can  appreciate  the  sytnptoma  of 
aslijimiilism.  Ttu-rr  is  usuallv  indistinct  vision, acuity  l>ein^  rediictnl 
iu  inH'oithiuce  willi  the  dirjjivc  of  error.  It  spherical  ^lassi-s  iniprtivv 
it,  theiv  will  not  be  much  dilfi'iviice  in  the  vahie  of  two  or  thre*  nearly 
e<|Mal  mimliers.  Tht'  p*M'soii  may  say  that  ho  has  notictnl  a  differ- 
ence in  Ihi'  distinotiieKs  of  objects  acronling-  to  their  form.  A  boy 
■who  required  in  one  eye  :i  cyluider  +  C"  axis  90"  and  in  the  otlur 
4-  '^*  p.  axis  !H)'^.  tohl  me  tliat  he  coidd  see  the  telegraph  wire  farther 
tlian  he  could  see  tlie  jiok*  on  which  it  was  slnH^Iied.  Tlie  masts 
and  spars  of  a  ship  show  sintdar  UilTeixmces  to  some  persons.  Sonic 
{iei>ple  have  noticetl  that  they  fuuud  trouble  lu  telhng^  time  ^vben 
tlie  hand8  of  a  watch  wore  in  certain  positions.  Such  patienU  for 
the  sidue  ivason  ttnd  diffleuliy  in  i-oaihajsr  certain  letlei-s.  For  in- 
stance, O  on  the  card  stn-ms  to  U'  H.  because  with  a  strong  vertical 
meridian  the  lop  and  bottom  are  hazy  and  the  sides  black.  With 
a  ivvcrse  ineridiaTi  nf  nia.<ciniuin  refraction  a  C  ls  inia^ncd  to  be 
Z  or  cannot  be  made  out.  Ur.  Ltttle.  of  Philadelphia,  has  put  mto 
a  CArd  the  letl«?rs  which  he  calls  confusion  letters  for  astigiiiatics, 
nnd  he  has  jriveu  llie  woixls  FOOL  and  NULLIFIED,  which  are 
i^KVial  stuutbiiiii;  Idocks.  In  the  test  tyiK-s  such  errors  are  to  be 
he«de^  a«  st^nittcanl.  Similar  to  thc^<  mistakes  ts  the  difficulty 
whii'h  such  persons  have  in  readmp  Greek  and  Hebrew,  because 
the  characters  are  difScull  for  iheni  in  decipher.  It  is  also  charac- 
lohstic  that  they  huki  l»ooks  ver^'  close  and  their  near^point  k  doee 
for  all  kinds  of  work.  They  complain  sumeimirs  of  ronfuskm.  but 
i^orant  of  the  natunr  «.*(  their  trvublr  anil  s«*ldoai  analt'zm^  tlietr 
perceptions,  they  cannot  descnlie  exactly  liow  objects,  apfiear.  but 
they  ikftMi  complam  ol  beadaobe.  In  this  respect  asli^matics  suffer 
jirv«ti,v  and  so  caauHm  is  it^  thai  an  raquir^*  mto  the  rvfraetion  in 
«aam  of  otabnat*  headncbc  has  beronae  a  routue  qoesxkin.  Dr. 
Wtir  )tHclM41^  c*n«l  nMcatioa  to  this  as  a  neuTulogis*  in  lsr4-TCL 
It  was  known  lo  omltsts  kan^  betev.  Want  of  quick  pnreptioD 
Is  ain  dMuactavtetir.  a»i  this  fe  tbr  muiiiiaiy  nsnlt  of  their 
Wnrnd  imlml  nangnw  If  the>-  havr  chasai  gtuses.  iiiiiiiilly 
coMSTV  ^lasacsi.  %h^  wtar  then  ofWtt  tdtrd  forwai^  br  wfa>di 
■w*ns  ihHraichi »  hnytv^ wL  BydoivethssUMiranfnsiMcfiipsa 
ai*cc«fvrt«4  IM«1lB«s»ajid  the chfta^ & EannMr  to thnm.  The 
^ttfTt*'  *b4  kind  of  sabjMtimr  ^K-mpbMDS  mM  Acfwad  Bonch  vpoa 
the  pemhanlMB  «f  the  K'rww.  and  if  Ihr  liMinnininT  W: 
and  exdlnUr  thr  i«i« 
vxtnordiMaxT,  Xa^jr  yn^ns  harv  heen  wrtitaa  an  sIb  tact  and 
«to^watMn  is 
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IndKcnbin^  the  ophthalmoscopic  appearance  of  the  optic  ner%'e 
in  myopia,  the  situation  of  tho  choruidul  atrophic  crescent  has 
bevn  tiescnbed.  We  may  now  call  attention  to  certain  le&s  fivijueiit 
anomnlous  conditions  which  resemble  this  lesion,  yet  must  he  di!4- 
criininatod  from  it.  They  arc  moist  frequently  associatwl  with 
myopia,  and  may  be  associated  with  myopic  astig-matisiii  and 
hence  may  here  be  introduced.  Tliat  we  sometimes  And  :iii  ap- 
parent crescent  on  the  lower  side  of  the  nerve  has  been  referred 
to.  A  close  inspection  of  these  cases  shows  that  the  crescent 
UKiy  sometimes  be  divided  into  two  parts,  of  which  the  upiRT  part 
IS  gray  and  the  lower  whitish.  It  is  easy  lo  i-ecoginze  iu  many 
cases  thai  the  crescent  Is  an  oblique  surface  or  pit.  In  fact  these 
cases  arc  spoken  of  as  coloboma  of  the  sheath,  that  is  of  the  scleral 
canal  of  the  optic  nerve.  To  this  may  be  added  a  real  choroidal 
crescentjc  atrophy.  The  lesion  is  ess<'nti.illy  cojijtrenital.  It  is  usu- 
ally associate<l  with  amblyopia.  One  eye  only  may  he  affected. 
Of  llw  illustrations  on  Plat*  I.  instances  of  this  type  are  Nos.  -,',  3, 
4,  5,  0,  8,  9,  10.  In  No.  1,  a  physiological  excavation  is  unusually 
situated,  viz.,  at  the  lower  ediire  of  the  dis-.-.  and  we  also  have  the 
civscent  below.  In  No.  7  the  lower  and  outer  half  of  the  discia, 
much  flattened  and  merges  into  the  ci'escent. 

Besides  the  anomalies  mentioned,  others  arv  to  he  noticed,  viz., 
that  iu  No.  1  the  vessels  emerge  in  a  dii-eetion  contrary  to  the  usual 
fashion,  i.e.,  toward  the  nasal  side  instead  of  toward  the  temporal 
side.  In  R.  No.  6,  the  tnink  comes  nut  as  three  branches  instead 
of  two.  In  Nos.  S  and  9  the  vessels  aiv  peculiar.  In  IJ  is  a  large 
choroidal  atrophy  and  the  refractive  state  of  dilfeivnt  localities  is 
designated.  This  evidences  distinct  local  staphyloma.  In  No.  11 
Id  depicted  a  coloboma  of  the  macula  lutea:  viz.,  the  ]arg«>  central 
white  surface  upon  which  are  pigment,  spot-s.  Near  it  are  two  small 
circular  patches  of  choroidal  atropliy.  Beneath  the  disc  Is  a 
crescent.  A  case  of  this  type  I  have  never  seen.  Loring'  has 
figured  a  ease,  and  refei-s  to  several.  It  will  always  be  dlfflcult  lo 
decide  betwL-en  ati  acquired  and  a  congenital  lesion  of  this  kind. 
Colnboina  of  the  optic  sheath  was  first  descHhed  by  Liebi-elch : "  see 
also  Nieden.' 

lii  Na  13  is  presented  the  veiy  i-are  anomaly  of  a  mass  of  con- 
nective tissue  covering  the  principal  pai-t  of  the  papilla.  The  above 
illustrations  are  taken  from  n  paper  by  Prof.  Fuchs,  Oraefe'8 
Archivfar  Ophih.,  Bd.  XXVIIL,  Ahth.  I,  S.  UW,  1HS5. 


'  Loring;  "  Teixt-book  of  OphtliAluiosfiopy."  p.  IM. 
•  "  Atla«  A.  OphttialiiKMCopfe."  Taf.  Kli..  Ukh.  I,  2. 
'  Knupp'«  .\n:Iiiv>*](  of  OiilttliiUiiiQlogy.  vol.  viiL,  p.  ttOI. 
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The  name  astig'matisTn  was  ^ivcn  by  l>r.  Thomas  Younff,  who 
Ciirefully  studied  the  subject  and  invented  tests  lo  detect  and  ex- 
hibit it,  in  1T03.  IC  two  convex  cylinders  be  coinbiued  witli  their 
uxes  parallel  tlicy  incn-ase  each  other's  power  as  cylinders.  If  th«*y 
be  combined  with  their  axes  transverse  they  neutralUc  each  other 
as  cylinders  and  compose  in  elTect  the  equivalent  of  a  spherical  lens 
(not,  however,  in  a  iiifvtheniatical  sense).  Such  a  combination 
gives  a  flatter  field  than  a  bl-spherical  leii.H.  A  convex  and  concave 
cylinder  of  the  same  i-adius,  if  combined  with  parallel  axes,  iieulral- 
ize  each  other  and  become  the  eijui^'ulent  of  a  plat*  of  plane  glass. 
If  they  be  coinbined  with  axes  Iraiisvei-se  they  add  to  each  other's 
power  as  a  cylinder.  Such  a  coiubmation  of  a  convex  and  concave 
cylinder  has  btren  employed  under  the  name  of  Stokes'  lens.  When 
the  axes  cross  obiiqiiel^k-  the  doj^ree  of  asti^iiiatisiu  is  between  zero 
and  the  maximum  of  the  two  combined,  and  it  increases  a.s  the 
obliiiuity  pass«'S  into  the  tr.ansverse  direction.  Tlie  combination  in 
reality  is  equivalent  lo  a  mixtniv  of  a  sphencal  and  a  cylindrical 
grlass  in  every  position  save  when' the  axes  are  either  parallel  or 
transvei-se, 

Cylindric  and  spherical  lenses  may  be  combined,  so  that  we  have 
concave  spht-'rico-cyliudric  and  convex  sphtM-ioo-cylitidric,  Occa- 
sionally a  bi-cylindric  lens  is  or<leretl,  as  in  some  cases  of  conical 
cornea,  but  as  a  rule  sphenco-cytimlric  or  plano-cylindric  lenses 
ser\'e  the  need<Hl  purpose,  ' 

DiagnoHix. — We  have  to  ascertain  the  fact  of  astigmatism,  its 
kind,  its  degree,  and  the  dirtTtion  of  the  princiiKil  meridians.  We 
may  resort  to  tlie  subjective  and  to  the  objective  modes  of  testings 
and  usually  we  use  both,  a.»»  in  other  kinds  of  i-efractive  error.  We 
trj*  the  acuity  of  Wsion,  and  prove  how  much  may  be  g-ained  by 
concave  or  convex  spherical  glasses.  The  deficit  Is  not  apt  to  be 
large,  because  high  degrees  of  astigmatism  are  rare.  We  not* 
whether  the  patient  stumbles  upon  certain  letters  such  as  O  or  F, 
or  L  or  N;  and  if  vision  ifacli  f  R  and  cannot  bo  carried  beyond,  a 
weak  cylinder  of  1.  or  1.5  D  may  he  ptit  befon^  the  sphencal  and 
rotated  to  see  if  at  some  point  vision  notably  improves.  This 
would  piY>ve  tlxe  presence  of  asliErmatism.  But  it  is  better  to  ado]tt' 
a  more  systematic  method  lo  elicit  and  analyze  the  error.  The 
best  tcstt  ai-e  those  of  Dr.  GrtHMi,  of  St.  Louis.  Upon  a  flgiin'  which 
is  a  far  simile  of  a  clock  dial  and  on  which  the  twelve  hours  are 
marked,  he  places  discs  traced  with  a  variety  of  lines  and  dots  of 
vai-ious  widtlis  and  arrangements.  The  disc  is  centred  upon  a 
pivot  and  can  he  revolved  In  any  direction.  Out  of  a  great  variety 
of  patterns  I  have  learned  to  confine  myself  to  two  or  three.  Put 
before  the  patient  the  one  denoted  in  F^g.  41".  and  give  the  patient 
the  weakest  spherical  conctwe  glass  ui-  the  tstrongent  apkericul  vvti- 
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vex  glass  which  he  will  accepl,  and  a^^k  hiDi  to  sny  whether  he  sees 
all  the  linesof  the  Hpuiv.' with  equal  distinctness.  One  must  urg^liiiu 
lo^veclos»Milt4'ntion  and  mustalso  increase  the  convex  or  diminish 
the  concave  plass,  so  as  to  brin^  out  the  meridian  of  sti-onf^est  re- 
Iraction.  Tliis  aiitaffuiiizes  his  accotniiio<latjon.  If  he  have  astig- 
matism he  will  state  tlial  alotig^a  certain  diameter  the  lines  are 
more  conspicuous  or  stand  out  as  the  only  ones  of  the  fl^^ure. 
There  may  be  two  or  three,  or  there  may  be  Rve  or  six.  Tlie  fewer 
and  more  prominent  the  greater  the  astiirinatism.  Let  him  point 
out  between  what  flgujvs  on  the  dial  (hours)  the  lines  are  found. 
Say  they  run  iielwcen  XIL  and  VI.  Tins  indicates  the  meridian  of 
fctrongest  refniction  with  the  glass.  Suhslituti^  for  this  disc  an- 
otbvr,  hke  Fig.  4T  and  set  the  lines  in  the  direction  which  the 


rid-M. 


rn.«. 


p 
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patient  Indicates.  Tlie  lines  are  wide  at  their  extremities  and  nar- 
row at  the  centiv.  If  the  glass  he  wears  is  suited  to  this  meridian 
the  patient  should  trace  the  white  inl«i"val  almost  to  the  centre. 
U  he  do  not,  move  the  disc  lightly  iu  either  direction.  If  this 
do  not  render  the  separation  of  the  lines  lieller,  modify  the  glass 
ullghtly  until  the  lines  become  well  defined  and  sepai-ated  within  an 
inch  or  less  of  the  centre.  This  determines  the  glafw  for  this  niiTid- 
fan,  and  It  is  to  be  noted.  Betwtrn  every  hour  on  a  clock  are  30 
degrees,  and  we  have  found  the  principal  meridian  to  be  exactly 
upon  the  vertical.  Now  turn  the  disc  i'0°  and  bring  the  lines  to 
run  from  IX.  to  III.  They  aiv  indistinct,  light  in  color,  ill-deflned, 
not  st'parated  and  the  whit*  interspace  is  short  or  invisible.  Now 
dimini.sh  the  convex  spherical  or  increase  the  concave  splierical 
until  the  pair  of  Imes  an*  made  as  distinct  as  bi'fore. 

Suppose  in  the  direction  from  XII.  to  VI.  the  glass  was  —  3P,and 
now  from  IX.  to  IIL  it  is  —  5  D.   Tiie  ditlerence  between  them  is,  — 
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The  name  astigmatism  wns  yc\- 
carefully  studiod  the  subjtrct  and  i- 
hibit  it,  in  lT9:i.    If  two  convex  r; ' 
axes  parallel  they  increase  each  ni ' 
he  combined  with  their  axes  t-nuT-- 
as  cylindi'rs  and  compose  in  ettert  - 
(not,   however,    in  a  matlicniatif- 
gives  a  flatter  field  than  a  bi-spVi' 
cylinder  of  the  same  raiiius,if  co>'- 
izc  eacii  other  and  become  the  ff- 
If  they  be  combined  willi  axes  i  • 
power  as  a  cylinder.    Sneh  a  e*--- 
cylinder  has  been  employed  im.'' 
the  axes  cross  obUqnely  the  ii«  ■ 
and  the  maximum  of  th.-  t»*" 
obliiiuity  passi-s  into  the  i ' 
reality  is  eciuivalcnt  In  a  mi 
frlass  in  everj'  posilitai  savi- 
transvei-sf. 

Cylindric  and  splifiii-al  ' 

concave  spheiico-cvliiulrit 

sionally  a  bi-cylindriu  _ 

cornea,  but  as  a  rule  spli 

sei'\-e  the  neediHl  pin*i"'se. 
Diagnosis.— ^i-'  li;ive  i 

kind,  its  deprive,  a  ml  l  ha  d 

may  resort  to  tlie  suhjcdH' 

and  usually  we  iisi-  ln-tli.^ 

try  the  acuity  of  \:-  -■ 

eoneaveor  eonvi'\  > 

larjre. because  lii;:li   ■' 

whether  the  patient  •-' 

or  L  or  X;  and  if  visi' 

weak  cylinder  of  1. 

rotated  to  see  if  nr 

would  prove  ihe  pi<'- 

a  more  sysiematie  _ 

best  tests  are  Hhim 

is  a  fae  siniili'  •  \   ■ 

markeil.  In'  p'.;.  ■■ 


various   u  nil  !i^  . 
pivot  :uiil  <:i:' 
*tf  pallrrn>«  1  I    ■■ 
before  III.'  [<;■'  ■■■; 
the  in  nl,'  sf  '>\Hi 


.  -    iu*  iilass  at  first  had 
.-   .;:f.*iTnce  is  +  ■>  D,aiui 
.w-.r  :i  compound  myopic, 
Ir  may  have  been  that 
::-n  :lie  line  is  reversed  no 
,   ■,..:L-:ice  that  the  patient  is 
■X  irfigmatism.    There  is 
_    ivi.tpic  astigmatism  exists 
-  ^--iv  'jrror  is  simple  hyper- 
■:..   SiiL-h  a  mistake  is  often 
_  -   i  .n  the  use  of  atropme. 
~    ,.,;Eiiatism.     Let  the  patient 
_:i';.-i.'r  test  cartl  like   Fi/i.  4S 
.  .iLTri-:  set  them  in  the  proper 
'  ^^:^,7*.     Tl»en  put  before  the 
_r:^-i.  A  concave  cylinder  —  'J  D 
j_    -<  izis  transvci-se   to   the 
_-^  XII.  to  VI., ami  this  will 
^.  -jcfl  I>air  of  lines  perfectly 
^.jxc     for  the   other  case    of 
..^,u,.mia  hyperopic  astigmatism, 
,  jB  live  the  +  4  D  spherical 
■B*  '-oif  ci-ossed    lines   and   to 
js.  aini  —  3  D  cylinder  with   its 
^  ^.rrvsponding  to  the  direction 
^  -V  VI..and  this  will  dear  l)olh 
r  _->^    The  same  thing  will  be 
^   ...  '-y  using  +  ~  1>  spherical 
.    ::  .ixi#  trans  terse  to  the  lii- 
*'L   ...::"''ir;^Hi  spherical  and  cylindri- 
'     '    ^  ,^   ^.Ttei-s.     A  smile  lights  up 
-    "    "      ...  >.o  had   painfully  failed  to 
•>>'  .-.cr-t'iice  than  to  witness  the 

-~       ^  e.;r-iattsm. 
~  ■     '^  '  .^^xvl.ihe  diagnosis  is  deter- 
,   —■■   "    ^;  ^A-h  IS  not  always  tin*  fart. 
-^-""^       ^..  ^auied.  and  we  must  iinilti- 
'^'^     ,  m:  ■>  Ivtter.  employ  L>b.jeelive 
^    ^v- 4'-''1  f*'"'"l  illumination  of 
<a"vV"'.th  f.ipid  variatieii  I'f 
"^      .    -'.v  ^iiM-'-'ViTv  of  regular  as- 

•K  ^>;.'of  ani'iniie?  In  myopic 
■"  *"  ^«no.it  is  iMi-.Iy  ii.v.-ssavy.  In 
^  *       .^..'  1*  ]:\.\y  ■I'tt'U  1h'  t.\isi>-i\s<.'t.l 
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■with.  In  simple  hj-peropic  astigmatism  it  will  often  be  necessary, 
and  the  same  remark  applies  to  mixed  astlgrmatism.  Practically 
the  point  in,  a  given  case,  is  to  find  oiit  to  which  of  these  classes  it 
belongs.  Javal  strongly  insists  that  to  use  atropine  and  to  correct 
ihe  whole  error  is  wrong  practice.  I  cannot  fully  concur  in  this 
opinion.  The  degree  of  asthenopia  and  the  visual  acuity  must  be 
taken  into  account.  In  young  subjects  who  enjoy  good  accommo- 
dation and  who  have  not  complained  of  severe  symptoms  the  par- 
tial correction  may  suffice.  But  the  presumption  is  not  so  much  in 
favor  of  this  decision  as  in  the  case  of  simple  hj'peropia.  One  must 
call  to  his  aid  the  objective  methods,  and  observe  what  may  be  the 
difference  between  the  results  according  to  them  and  according  to 
the  subjective  test.  If  the  difference  be  great,  I  have  no  hesitation 
in  using  atropia  to  full  paralysis.  It  is  true  that  the  correction 
thus  obtained  is  likely  to  be  too  strong  for  the  patient  to  accept. 
But  at  the  end  of  a  week  the  subjective  test  may  again  be  made 
and  a  glass  selected  which  will  be  satisfactory.  The  suspension  of 
accommodation  is,  in  my  experience,  a  valuable  therapeutic  mea- 
sure in  many  cases  of  astigmatism.  The  enforced  rest  is  servicea- 
ble and  they  are  prepared  to  use  their  eyes  and  their  glasses  with 
greater  comfort. 

There  are  other  subjective  tests  which  it  is  proper  to  mention. 
A  most  useful  one  is  the  letters  of  Dr.  Pray.  They  are  capitals 
composed  of  strokes  which  run  in  different  directions  for  each  letter. 
A  patient  points  out  the  letter  which  is  most  black  and  clear,  and  the 
direction  of  the  lines  composing  the  letter  indicates  the  direction  of 
the  meridians.  Becker  gives  a  set  of  parallel  lines  in  triplets  and 
placed  in  various  meridians;  also  concentric  circles  which  will  ex- 
hibit a  sector  of  distinctness  contrasted  with  remaining  indislinct- 
ness.  There  are  many  other  ingenious  test  diagrams  whoso  char- 
acter is  similar.  (See  one  by  Dr.  Oliver  in  Medical  News,  Oct.  6, 
1S83,  p.  373.) 

Scheiner's  method  of  determining  refraction  as  modified  by  Dr. 
Thomson  is  also  to  be  considered,  and  it  has  value  in  the  cases 
which  are  decidedly  amblyopic,  whether  from  conicity  of  the  cornea 
or  slight  haziness  of  it,  or  from  true  amblyopia.  Reference  has 
been  made  to  it  on  page  79.  Consideration  of  cases  in  which  vis- 
ual acuity  can  at  the  best  be  only  very  imperfect,  will  be  deterred 
to  a  later  page. 

Objective  examinations  are  made  by  inspecting  the  fundus  by 
the  direct  method  of  ophthalmoscopy,  by  Cuignet'a  method  or  tlie 
shadow  test,  and  by  ophthalmometry.  The  first  is  most  available, 
the  second  has  an  approximative  value,  the  third  is  extremely  rapid 
and  exact  so  far  as  corneal  error  is  concerned  and  would  doubtless 
be  much  used  if  the  instrument  of  Javal  and  Schiotz  were  not  ex- 
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pensive.  To  detect  asti;^matLsiii  by  thi*  oplithaliiioscopp  \vv  siiiiply 
tiike  for  fin  objeirt  a-  fine  vi'sscl  niiiniii^  in  tlie  dirii-iion  tif  oiu*  prin- 
cipal rnei'i<Uiiii  iiiitt  choose  thi^  grlasR,  whcth«^r  plus  or  tiunus,  which 
tQake»  it  iltstint^t, and  then  tiLki;  smother  lint*  vessel  running  in  the 
opposite  ineridiau  and  iind  \\k  gVAtis  suilahle  for  that.  Great  earn 
must  l»e  tiiken  not  to  let  acconnnodation  either  of  subject  or  ob- 
sprx'or  inlfirfere.  The  differencp  Wtweeij  the  glnssirs  g-ives  the  as- 
tig^miitisni.  Now  set  a  cylinder  before  the  patient  which  corrects 
the  aHti;,;niatisnii,  pl:u!in;7  the  axis  in  the  [>n>piM'  manner,  atu)  in  thn 
ophthahnuHCope  nifihe  up  thi^  r(*n»ii.in<ler  of  the  ivfractive  error  by 
tuiming  on  .spherical  (rlassi>s  and  ajj^niin  examine  th^*  fundus.  Now 
there  should  be  a  perfectly  clear  and  bri^lit  inia^*  if  the  nunlia  are 
transpai-ent.  And  thi*  contrasts  strongly  with  what  was  possible 
when  only  spherical  lenses  were  employed.  (It  is  easy  to  an-angc 
a  spring  clip  hi>hind  the  mirror  to  cany  a  cylinder  from  the  trial 
box,  and  this  is  pi-ovided  in  mv  ophthuhnoscop*-.  See  Fi^-  20,  [ki^ 
46). 

One  can  thus  satisry  one's  self  not  only  of  the  accunvcy  of  the 
ivfractive  correction,  but  of  ihe  integrity  of  the  membranes,  which 
la  very  important  in  high  degrees,  both  of  compound  myopic  and  of 
hyperopic  astigmatism.  If  the  error  he  high,  the  fiindus  bofori*  the 
suitable  glass  is  found  will  have  a  smeai-ed  look,  as  if  a  brush  of 
paint  had  been  swept  over  it,  leaving  streaks.  The  ner\"e  will  be 
pulled  out  into  an  oval  form  and  the  ends  of  the  ellipse  be  fringj' 
and  the  vl^sseIs  drawn  in  the  same  dirw-tion;  there  can  Iw  no  dis- 
tinctness in  the  detail  of  the  surface.  If  the  error  be  over-cor- 
i*ecteU,  the  disc  will  be  elongated  slightly  in  the  opposite  direction 
and  the  lines  of  distortion  will  be  reveraed.  Not  until  the  cylinder 
is  introduct^l  will  the  view  be  satisfactory.  It  is  also  useful  to 
employ  the  inverted  imago  to  corroborat**  the  diagnosis.  By  it,  if 
the  nerve  wei-e  by  the  direct  method  oval,  with  the  long  axis  vorti- 
cal, the  long  axis  becomes  now  horizontal.  For  this  phenomenon 
to  he  well  seen,  the  objective  must  In*  not  less  than  'A"  focus  and  it 
must  be  held  at  its  own  focal  length  distant.  If  nearer  to  the  eye 
or  fartlier  fi-oin  it,  tlie  Lnvert«I  imagt^  will  be  less  elliptical.  Tlie 
luns  must  1h!  held  exactly  vertical  and  without  any  turnmg  on  its 
axis,  else  this  will  cause  the  disc  to  seem  ovaL 

To  distinguish  between  an  optic  disc  which  is  o\-al  anatom- 
ically, from  one  which  seems  oval  by  reas^m  of  astigmatism,  one 
must  note  its  edges  at  the  extremities  of  the  o\-al.  If  they  arc 
sharp  ami  welUk'flned,  the  shapi>  is  anatomical;  if  they  are  blurry 
or  fringy,  astigmatibtn  is  the  cause. 

Tlie  shadow  test  (employing  a  concave  mirror)  shows  astigma* 
tism  in  the  following  way:  If  the  shadow  move  up  and  down  in  the 
same  way  as  the  mirror  and  with  a  certam  i-upidity,  and  when 


movfd  transvors4^1y  the  shadow  pops  in  a  similar  waywltb  lesB 
nipidiiy.  this  jiidii-'utfs  inyopin  in  1mth  mi'i-idinns,  hut  a  greater 
Ucgree  in  tlu'  vortical.  If  the  shadow  niove  "  against "  the  mirror 
in  one  moiidirtn.  and  with  pivati'r  rapidity  than  the  niovomcnt 
"agninst"  the  tnin-or  in  unother  mciidinii.this  proves  hyperopir. 
asti^Tuiatisni.  In  oth^r  wordtt,  \f  iii  raendiaiis  at  ri^hl  an^h'i^  to 
each  other  the  redox  and  shadow  move  in  dilTeitnt  diivctions  or 
with  dilTcn-nt  dt'^srrt'es  of  rapidity,  thoi-e  is  asti/rniatism.  A  very 
bright  reflex  and  a  shadow  difficult  to  detect,  but  nearly  Itnear  and 
tmvtTsing  the  pupil  vei-j*  rapidly  and  in  a  direction  contrary  to  the 
moiinn  of  the  mirror  indieatoH  E  in  that  meridian.  Tlie  almver  the 
movement  the  higher  the  ametropia;  the  iriore  rapid  the  move- 
ment the  nearer  to  E.  If  there  be  mixed  aslifiinatism,  the  shadow 
will  in  one  meridian  move  with  the  mirror  and  in  the  opiiosite 
meridian  apainst  it.  A  motion  opposite  to  the  mirror  indicates 
either  K,  H,  or  weak  M.  To  decide  which  of  these  is  present,  set  a 
g-lass  -f  1  D  in  the  trial  frame  heforc  the  eye.  If  the  infraction  bo 
emnietropir,  this  plnss  causes  myopia  and  tlie  shadow  should  move 
with  the  muTor;  if  such  he  not  the  fact^  the  eye  has  H;  if  the 
shadow  does  now  move  with  the  mirror,  the  patient  has  either  E  or 
M.  A  plass  -f-.IJ  D  will  decide  wliether  theiv  l>e  E  or  M,  and  a 
stronger  +  glass  will  e^ive  an  idea  of  the  depreo  of  H,  until  a  jjlatts 
is  found  which  makes  the  shadow  po  op|iosite  the  movement  of  the 
mirror.  Cylindric  g-lassos  may  be  put  before  the  eye  as  sphei-ical 
usually  are  until  the  phenomena  are  made  to  n^semble  those  of 
emmetropia.    See  paper  by  Dr.  Ferguson.' 

Ophthalmometry  has,  Ity  the  instrument  of  Javal*  nnd  Schiotz, 
become  the  most  simple  and  diivct  mode  of  clinical  examination. 
Aji  yet  there  has  nut  been  much  notice  taken  of  it  in  literature, 
Laqueur  and  Nordenson  and  very  lately  Burnet  have  g-iven  their 
experience  in  its  favor.  During  the  past  four  years  I  have  con- 
stantly made  use  of  it  in  private  practice  and  can  commend  it  very 
greatly.    Its  essential  part-s  are  as  follows.    (See  Fig.  49.) 

Two  very  bright  objects,  one  a  complete  parallelogram  and 
the  other  a  parallelogram  of  the  same  dimensions,  hut  wit>i  its 
long  side  cut  away  in  the  form  of  steps,  are  made  to  slide  on 
a  curved  bar  and  are  placed  before  the  eye  so  that  each  shall 
be  reflected  from  the  cornea.  These  reflections  are  viewed  by 
a  sriKill  tvtescope,  and  are  doubled  by  p:issing  through  a  Nicol*9 
pri.sm.  Four  images  are  in  view  as  with  a  stereoscope,  but  the 
oiit-side  ones  are  neglected,  and  attention  given  to  the  two  cen- 
tral ones.     The  patient's  face  is  placed  in  a  frame  and  is  steadied 

'  "  Bftinoar-opy:"  American  Pmctitloner,  Dec.,  1882. 

*  Ancialfw  <rc)cti|j8ti(|u«,  Ixxxvi.,  July  nnd  AaKUAt.  1881.  p.  5^  Ibid..  InxvU., 
SlftT-Kiid  June.  lUHii,  p.  313;  ibid.,  Ixxxviji,.  July  aitd  August.  IfWS,  p.  83. 
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by  a  ehtn  and  forehead  rest.  The  1-eIeseope  stands  upon  a  tiiporf 
w  Inch  oin  be  uiov»hI  forwai'd  ami  hatrkwanl  to  giit  the  piniper  focus, 
and  has  a  screw  adjustment  for  shght  variations  in  heijsht.  When 
the  central  iiiia;£r«»  are  sharply  st-en,  the  styp  slider  is  moved  until 
Its  hvittoin  *t*'p  comes  into  exact  contact  with  the  lower  part  of  the 
puralleluiETuni  (six-  Fig-.  .iO).  The  lower  ixlgn-s  of  thf  reflected  imaj?wi 
aiv  hntu^ht  into  a  stniijfht  continuous  liue  by  tuniinjrthebar  wliich 
uarrietj  the  sliders  and  which  revolves  around  the  body  of  the  telu- 
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•0(,>(H\  Hnviiijr  aeeomplished  this,  the  position  of  tin-  bar  is  read 
ull  uptui  uii  index  wliich  will  place  it,  we  will  suppose,  at  l^c»".  Then 
Uiv  tukr  iM  turned  90°  and  the  relations  of  the  two  images  not«d. 
\\  lliey  have  not  elmn;-cd,  either  by  overlappiny  or  separating,  the 
cmvv  of  the  conira  is  the  sauie  both  lionzoutally  and  vrrtic-iilly; 
\i  ^V  )uwsw(  overlap  m  the  verticiil  meridian,  the  radius  of  curve 
Ui  U4  thiM  M'lise  shorter  ami  tlietv  is  astt^tnalisni  (see  Y\g.  M).  If 
UwiuuvK^''*>^'l>^'i^t^^^''^'i  ^'>*^  bar  vertical,  this  meridian  has  a  longvr 
l'«dtuA  Ihiui  the  horizontal,  and  u^ui  there  is  astig^mutism.    Each 


in  thf  fit*'p-^luior  iYj>rest'nts  1  I),  and  eonwqufnlly  tlie  amimnt 
'of  sati^iuutism  is  easily  r«adofr, anil  laii  bt- estimat«l  to  .25  D.  By 
th**  onlmary  ari-aiigviuenls  errors  of  y  D  are  measured,  wliilu  by 
special  adjustrnfiits  much  liijjher  Ut's^rei^a  can  he  determined. 

The  portion  of  the  cornea  insiieet^'d  is  a  centml  circle  5  imii. 
m  diameter.  It  is  nssiimud  that  t  lie  chief  seat  ot  aBtifrtnatisni  in  in 
the  cornea.  Javal  claims  thai  l>ct\veen  the  total  astjgnialisin  as 
found  hy  trial  glasses  and  tlie  corneal  error  the  dillereiice  will  not 
be  jrreaterthaii  1.5  D.  It  would  be  inadmissible  to  pvrmit  an  ern>r 
so  gu^*  as  this  while  as  a  mnttor  of  fact  so  great  or  anj'  import- 
ant disrrepanc3'  verj'  seldom  arises.  It  is  chiefly  found  amon^ 
the  lower  degreest  of  error,  i.e.,  when  loss*  than  3  I).  The  axis  of 
the  principal  meridian  is  quickly  determined  and  will  vary  fivm 
that  found  by  trial  ^^'lasses  by  only  a  few  dejirrees,  usually  luit  at 
all.  We  leani  nothing  as  to  the  kind  of  ametropia  nor  do  we  know 
whether  the  cylinder  should  be  plus  or  minus.  Pi-eliminary  trial 
has  already  given  an  idea  of  the  quality  of  ei-ror,  an<l  puttmg  the 
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rrlinder  designated  into  tlie  trial  frame  we  add  plus  or  minus 
spherical  glnsBCS  nnlil  the  visual  acuity  is  raised  to  the  normal 
degntr.  Before'  ti-sting  hy  Irial  glasses  the  indicated  cylinder  tuay 
be  put  behind  the  ophthatmoseope  and  the  real  ixifractive  situa- 
tion be  objectively*  ascertained,  and  afterward  the  spectacle  box 
will  soon  give  us  the  n-fiuisite  conibinatioTi.  A  little  expi-rienco 
soon  makes  this  method  of  working  llic  most  expeditions  and  the 
mast  satisfactory.  The  whole  problem  may  oftm  be  solved  at  a 
.single  sittuig  and  witliout  atropia.  For  ra[)id  work  and  especially 
\ti  public  utHtitutioiis  this  Instrument  is  invaluable.  For  the  youngs 
the  confu.s4Hl,  the  <tull,  tlieanihlyopic,  it  is  most  excellent. 

It  i»  not  rare  to  discover,  as  Liiqueur  puiiit^il  out,  that  tlie  curve 
of  the  cornea  is  not  constant.  It  sunn-tunes  changes  as  we  look  at  it, 
l>ecans«*  the  images  appro;icli  or  scparnte  instead  of  ivniaining  still. 
They  exhibit  tliesi'  oscillations  under  Uw.  action  of  the  lids,  and  also 
if  the  upper  hd  is  hflt>d  off  the  globe,  under  the  action  of  the  motor 
muscles.  Dntwing  on  the  lids  at  the  outer  angle  will  increase  the 
Corneal  curves  greatly.     Hence  we  have  an  exphmation  of  the  un- 
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certain  findings  iii  soitie  cnues  of  astigmatism,  apart  Croin  spa«m 
of  accommoctation.  The  cornea  is  tiiiii  and  cannot  i-esist  external 
pressnrv.  The  siiiiie  expl;ination  will  account  for  variation  or  in- 
crease of  Jistig-nin-lisin  with  lapse  of  ycara:  in  fact,  licrein  lies  the 
beginning'  or  sufjfjestion  of  conicjil  cornea-  The  ophthalmomeU-r 
uncrring'ly  tietects  opacities  and  diHtoilioris  in  the  form  of  the  cor- 
nea, and  thereby  explains  why  tlie  attainment  of  perfect  visual  < 
acuity  may  be  iiupossible.  ^f 

A  very  simple  device  which  points  out  these  defects  in  the  cor^ 
nea  is  the  so-called  disc  of  Placido,  which  consists  of  a  series  of  con- 
centric circles  painted  on  a  disc 
about  10  inches  in  diameter  in 
blacti  and  white.  (Se*-  Fijr.  52.) 
It  is  held  dose  to  the  cornea  and 
the  T'cflfX  viewed  thi'oug-h  a  cen- 
tnil  huly  with  a  lens  4"  focus. 
Javal  has  applied  the  same  to  his 
KpUthalnionieler.' 

It  has  already  been  said  that 
astigrmatism  exists  in  many  per- 
sons who  have  normal  visual 
acuity  and  make  no  complaints. 
Especially  will  this  be  tiije  of  the 
young"  and  vigorous  and  some- 
times with  high  degree*  of  error. 
Low  degri'i's  are  often  unrecog- 
nized until  presbyopiaapproaches. 
Moreover,  if  the  error  I>o  hy- 
peixipic.  or  myopic,  with  axis  nearly 
horizontal,  in  l>oth  which  cases 
lines  nearly  perpendicular  are 
most  distinctly  seen,  pei-sonawjth 
notable  error  get  on  moderately 
well,  because  most  objects  with  which  we  deal  h^ve  greater 
height  than  breadth.  Such  is  the  case  with  type  (Roman  letters), 
and  with  trees,  men,  buildings,  and  tlie  majority  of  objects.  True, 
objects  are  exaggerated  in  height,  but  of  this  the  i>ersun  is  un- 
aware. But  if  the  axis  is  in  the  contrary  dir"ection,  or  if  it  be 
oblique,  or  if  the  two  eyes  are  unsym metrical,  trouble  announces 
itself  early.  An  attack  of  Illness,  chronic  uterine  disease,  exces- 
sive eye-work,  great  grtef,  etc.,  will  rweal  astigmatic  error,  pre- 
viously unsu-spectcd.  I  have  also  seen  astigmatism,  which  severe 
iitJ'rine  disease  had  brought  to  view,  retire  into  obseurity  and  un- 
consciousness when  by  an  operation  the  utei-ine  lesion  was  cured. 

■  AAiules  d'OoDlldt.,  Jan..  Fob..  1W3,  p.  &;  aJ»u  Lundolt,  Entflbh  ed.,  p.  »W. 
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The  glasses  which  the  patient  had  with  extreme  reluctance  con- 
sented to,  were  put  away  and  satisfactory  use  of  the  eyes  regained 
without  them. 

The  more  pronounced  are  the  asthenopic  symptoms,  the  more 
searching  must  be  the  quest  for  astigmatism  and  the  more  accu- 
rate its  correction.  Then  even  slight  degrees,  0.5  D,  must  not  be 
neglected.  No  fixed  rule  can  be  given  about  correcting  the  full 
amount  of  error,  yet  this  will  be  done  in  the  majority  of  cases.  If 
there  be  no  asthenopic  symptoms,  we  need  only  correct  the  mani- 
fest error ;  with  slight  sjTnptoms  this  may  also  be  the  general  rule, 
with  emphatic  symptoms  full  correction  is  demanded.  In  young 
subjects,  as  has  been  said,  more  may  be  left  to  the  accommodation 
than  with  persons  above  thirty.  But  an  error  more  than  1  D 
should  not,  in  my  opinion,  be  permitted  to  remain,  even  in  young 
subjects.  When  strong  cylinders  are  first  worn,, the  subject  is  often 
annoyed  in  growing  accustomed  to  them,  and  as  with  high  myopia 
may  have  to  use  them  for  short  periods  at  first. 

For  near  work  it  is  especially  necessary  to  have  the  correction, 
and  whether  the  glasses  be  the  same  which  are  used  for  distance 
will  depend  on  the  age  and  refraction.  For  one  who  is  becoming 
presbyopic  an  increase  in  refracting  power  may  be  needed.  For  a 
myope  a  weaker  spherical  concave  glass  maj-  be  required.  Tlie 
rules  in  this  regard  are  easily  deduced  from  the  ordinarj'  require- 
ments of  ametropia  and  presbyopia.  In  all  cases,  however,  the 
same  cylindric  corrective  will  be  demanded  as  for  distant  vision. 
In  certain  cases  the  glass  for  distance  may  be  reversed  for  the 
near.  For  instance  a  person  uses  —  l.oOcD  with  axis  horizontal  for 
distance  and  by  presbyopia  needs  +  1.50s  for  reading.  Instead  of 
ordering  -j-  l.aODs  3  —  1.50 Dc,  axis  180°,  one  maj'  give-|-  1.50cD 
axis  90°,  which  meets  the  same  need. 

Formerly  cylindric  glasses  were  cut  circular  and  large  that 
errors  in  setting  might  be  corrected.  Such  ungainly  binoclcs  be- 
long to  the  time  of  unskilful  opticians.  It  is  wholly  unnecessary 
to  make  a  patient  conspicuous  by  large  and  roxmd  glasses.  They 
may  be  used  either  as  spectacles  or  as  nose  glasses.  Of  course  the 
former  are  more  steady  and  trustworthy,  but  personal  choice  often 
decides  this  point.  When  used  as  eye-glasses  they  are  apt  to  tip 
forward,  and  this  makes  a  slight  increase  in  the  refraction  in  tlie 
vertical  meridian.  Sometimes  this  has  to  be  taken  into  account. 
With  strong  cylinders  patients  are  obliged  to  look  straight  forward 
through  the  middle  of  the  glass.  A  sidewise  look  gives  distort^ion 
and  it  cannot  be  avoided.  Therefore  they  have  a  more  restrained 
field  of  vision  than  ordinary  ametropes. 

It  happens  sometimes  that  astigraatics  have  very  deficient  ac- 
commodation.   I  have  been  obliged  in  some  cases  to  order  lor  near 
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work  a  g-lass  trhich  represented  the  whole  amount  of  A  which  was 
nwHied.     This  h»a  occiirred  in  persons  whoso  erroi;  was  nut  cor- 
ntcteri  until  they  hn<i  come  to  thirty-five  years  of  agt*.    In  writin^H 
a  forimila  for  spherico-^-yhndric*  glasses  the  following'  nntaliun  k 
employed:    say,  —  3.0 s.  ;3^  —  1.5  r.,  ax.  180".      The  si>r"  C  I'leanilig 
a  combination  of  the  npherical  and  cylindric  surfaces.    For  mixe 
aslig-inatiKcn  we  may  have  either  a  spherico-cyhndrie  or  a  hi-cylii 
dric  combination,  viz.,  for  instance:  l.L's.  C  +3.5 c,  ax.  ISO^.whicl 
can  also  be  expressed  by  —  l.Oc,  ax.  90"  C  +  !•&  c.,  ax.  180°,    Th« 
combination  of  eylindeis  of  opposite  ciualitieB  with  axes  at  ri^hl 
angles  K^ives  a  wiiler  and  flatter  field  th.in  belongs  to  spherieo-cyl- 
indrie  glasses.     Hence  sueh  an  arrangement  Is  to  be  pivferred  in 
considerable  deg-i-ees  of  error.     Slight  degrees  of  mixed  asliguiatism. 
are  not  wirv.  ^ 

The  above  notation  was  snggested  by  Donders  and  is  consider- 
ably usetl — neverlheless  a  printed  form  is  to  be  preferi-ed  m 
each  kind  of  glass  has  a  line  for  itself,  us  for  example: 

O.  D.    Sphei-ieal  +  3  D. 

Cyliudi  ical  -f  2.i  V>,  axis  130* 

Prism.  base 

O.  S.     Bpberieal  +  Co  D. 

Cylindrical  ~\-  ',>.0  D,  axis  ItO" 

Prism.  base 

Space  ift  given  for  inserting  the  use  of  a  prism.    TTie  opticians 
print  snch  blanks,  and  oft<>n  a  sennciiTle  is  added,  laid  ont  in  deM 
gives  tonssuiv  accuracy.    The  inter-pupiUary  distance,  and  some-^ 
tunes  notes  as  lo  the  height,  of  the  bridge  and  other  details  are 
proviiliMl  fur.      These  points  .in*  not  too   trivial  Tor  the   oculist's 
attention,  allhongli  lie  may  place  reliiince  on  the  skill  and  caii->rul*« 
ness  of  Ills  optician.  ^ 

AntKiwiefropia. — We  are  in  the  habit  of  examining  each  eye 
separately  and  choosing  the  glass  which  each  requiivs.  We  meet 
cases  «r  ineiiuality  of  the  eyes,  and  when  a  difTerence  of  I  D  exists 
the  name  amsoinetry  is  employed.  Differences  far  higher  aiT  met 
xnth.  As,  for  example,  with  inonocnlar  aphakia  and  m  myopia  one 
eye  may  exceed  the  other  by  many  dioptrics.  I  have  recortls  of 
many  such  cases.  It  can  also  happen  that  the  eyes  may  have 
oppusile  kinds  of  ivff.iction,  viz.,  one  be  liypcropic  and  llie  other  be 
myopic;  or  E  in  one  and  II  or  M  m  the  other.  This  I  have  called 
au'timeti*opia.'  The  behavior  of  tlissnnilar  eyes  may  bi*  of  three 
kinds:  they  may  combine  in  hinocuhtr  vision,  one  may  l>e  used  for 
distance  and  the  other  for  the  near,  or  one  only,  may  always  be 
used.    If  they  combine  in  binocular  vision,  this  may  l>e  true  fordis* 
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Unee  and  not  for  the  near-point.  It  is  remarkable  how  great  dif- 
terencesi  can  sometimes  be  composed,  so  to  speak.  With  a  differ- 
ence, say  of  3  D,  there  is  necessarily  a  combination  of  one  sharp 
and  one  very  blurry  image  in  the  mental  act.  Yet,  that  this  is 
possible  in  much  higher  differences,  I  have  seen  in  persons  who  had 
binocular  sight,  after  one  eye  had  been  operated  on  for  cataract 
and  the  other  was  normal. 

We  meet  with  peculiar  idiosyncrasies  on  this  point  and  onlj- 
general  suggestions,  not  absolute  rules,  can  be  stated.    If  in  myo- 
pia there  be  anisometropia  of  3  D  and  vision  in  each  e^'e  good, 
usually  each  may  take  its  own  correction,  and  this  difference  is  to 
be  maintained  both  for  near  and  far.   For  the  near,  a  working  point 
is  to  be  chosen  which  will  correspond  to  the  capacity  of  the  mus- 
cles in  convergence,  and  the  effort  will  be  to  carry  it  as  far  away  as 
may  be  acceptable.     One  must  also  bear  in  mind  the  power  of  ac- 
conimodution  and  bv  a  simple  calculation  founded  upon  these  two 
factors  the  correct  working  point  can  be  chosen,  and  the  glasses 
fitted  accordingly.    Testing  the  muscular  power  at  six  meters  when 
ametropia  is  corrected  and  then  again  for  the  near  will  often  ex- 
plain the  asthenopia  which  such  persons  suffer.     It  is  difficult  to 
g"(Vf  ]-ules  to  apply  to  the  great  variety  of  cases  which  are  possible, 
but  as  the  practical  difficulties  arise  at  the  working  distance,  it  is 
here  that  special  attention  must  be  given.     For  instance,  a  lady 
who  in  one  eye  had  E,  and  in  the  other  M  3  D  was  made  perfectlj' 
comfortable  by  usmg  a  plane  glass  on  one  eye  and  —  3  D  on  the 
other.     She  wore  the  glasses  constantly  for  some  weeks  until  she 
became  accustomed  to  them  and  aftenvard  she  needed  thein  only 
in  reading.     Yet,  for  distance  she  appreciated  the  better  vision 
which  they  conferred.    She  was  about  thirt}'  years  of  age  and  could 
easily  bring  into  play  the  i-equired  accommodation.    In  other  cases 
for  .the  more  erroneous  eye   an    incomplete  correction   must   be 
chosen,  because  the  difference  is  otherwise  too  great  m  the  size  of 
the  respective  images.     It  can  also  happen  that  for  the  near-point 
one  eye  may  need  a  weak  convex  and  the  otlier  a  concave  glass: 
this  IS  not,  however,  very  common.    It  is  usually  unavailing  to  try 
to  usurp  the  function  of  accommodation  unless  the  pei-son  is  beyond 
middle  life.     The  degree  of  accommodative  effort  to  be  allowed  to 
the  individual  is  a  matter  for  the  exercise  of  judgment. 

In  hypermetropia  similar  problems  present  themselves,  but  not 
so  often  do  we  have  large  differences  in  refi-action  with  nearly  equal 
visual  acuity,  as  in  myopia.  More  often  do  we  have  great  differ- 
ence m  acuity  as  well  as  in  refraction,  and  then  there  is  seldom  a 
strong  impulse  to  binocular  vision;  out  of  such  cases  a  large  con- 
tingent of  converging  sti-abismus  is  derived. 

It  IS  frequent  for  one  ej'e  to  have,  and  the  other  to  be  free  from 
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astiffrtiatism.  If  vision  ho  tlu'rchy  impaired  in  one  eye  or  if  luithpr 
opic  BytnpUjins  exist,  each  eye  will  retiuirL-  Us  uwn  con-ection.  It 
is  not  stildom  ti>  llnil  astife'iiiiitisin  diir^ivrit  in  tlie  res[teetivi'  eycn 
and  a  Uilference  in  direction  of  meridians  is  very  conin»ou.  Some- 
tiiues  a  stmiti  i»  experienced  in  cunibiuing'  the  eyes  and  such  niwli- 
flcations  may  l>e  needed  in  M»e  axes  of  the^lassfs  as  Iho  comfort 
of  the  patient  requires.  For  the  patients  who  have  binocular  vision 
fur  clistn:nee  and  monocular  for  near,  usually  exhibiting  in  the  act 
of  reading  Uiver^ng  strabismus,  the  rule  of  conduct  will  bi'  derived 
from  the  acuity  of  the  eyes,  the  degree  of  divergence,  the  ag»*,  wx 
and  muscular  conditions.  If  we  are  asked  to  relieve  pain,  tho 
method  will  l>c  to  can-y  the  working  point  farther  away  by  concave 
glasses  adapted  to  the  desired  distance,  and  if  thiH  do  not  siifUcet 
priams  can  sometimes  be  used,  or  more  frequently  tenotomy  of  the 
muscles  can  t)e  employed. 

For  pationts  who  use  one  eye  for  distance  and  the  other  for  near, 
there  bein^  extreme  difference  l)etweeti  them,  it  is  best  usually  to  do 
nothinsr.  It  is  not  likely  that  thi-y  can  acquire  binocular  vision.  It 
Ui  nut  rare  to  meet  with  such  persons,  and  in  some  instances  the  opti- 
cal ditrcrence  is  not  extreine.but  there  may  l>e  an  impairinetit  in  one 
or  more  muscles,  or  one  eye  may  be  asti;^matic  and  the  other  noL 
Tlie  want  of  binocular  vision  is  the  important  circumstance  and 
undiTlyin^  this  is  often  not  only  an  optical  liindr:ince  but  a  cere- 
bral inaplltude.  I  have  sometimes  spi-ni  a  long  time  in  vainly  try- 
ing to  elicit  fi-oin  such  persons  evidence  of  binocular  vision,  when 
esich  eye  ha*i  adetiuatx-  acuity  and  apparently  each  was  capable  of 
llxatioii  upon  the  de&u'ed  point.  ^Evidently  the  images  fall  upon 
parts  of  the  retina  very  nearly  correspondt'nt,  but  there  was  no 
cerebral  impulse  to  binocular  vision.  For  such  cases  usually  only 
one  eye  is  to  be  cor-rvcted. 

For  the  class  of  patients  whose  ocular  discrepancies  are  so  great 
that  tlioy  always  use  only  one  eye,  nolhin;.'-  is  to  he  done  save  to  aid 
as  perfectly  as  possible  the  working  memln'r  in  case  it  neeils  assist- 
ance.   The  other  is  to  be  left  to  pun-ly  omamentnl  functions. 

Inculftitul  Effects  o/Qiasses. — It  has  been  previously  remarked 
that  glas-ses  worn  at  the  anterior  focal  distance  (13  mui.  tn  front  of 
the  eye),  do  not  alter  the  visual  angle.  But.  nevertheless  the  luiear 
dhnenHloiis  of  the  image  an-  givater  with  a  convex  glass,  and  less 
wlUi  a  concave  glass.  Moreover,  if  a  convex  glass  be  held  farther 
fi-oni  till- eye  its  magnit.ving  power  is  augmented.  This  is  true  of 
dwtunt  objects  and  also  obtains  for  near  objects,  provided  the  eye 
)m  adapted  to  a  point  whose  distance  is  greater  than  double  tlie 
foi-al  length  of  the  glass.  (I^indolt.  K  c,  p.  358.J  Dropping  the 
ghiss  tn  the  lip  of  the  nose,  provide<l  tht- glass  he  moderat<'ly  strong, 
incnmheH  its  jajwer.    llt-iaoving  concave  glasses  from  the  eve  dimin- 
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ishes  tlioir  puwer.     Cunvex  ^I;iks4'S  limit  tlir  r:in>;v  or  acconimodn< 

lion— concave  grlassvs  increase  it.     The  estimation  of  cJistiinct's  is 

tbaotred.     Convert  glass*^  ni:Lkv  objects  st'Ciii  neaivr  and  tliey  allfr- 

thv  wntw  of  reliff  or  persiHM^tive.    Concave  ;;i;i»svs  make  objects 

!*em  more  remote.    For  these  reasons  pei-sons  are  often  made  dizzy 

br  flmt  vrc-irinj?  jrlass^'s  or  on  taking-  tliotn  ofT.    They  have  dilti- 

nilty  in  walking  or  in  reaching  objects.     With  very  strong  convex 

jibsfics  the  fletd  of  vision  is  limited  and  there  is  a  zone  which  is 

<lrt«rrninfil  by  the  diamet^'r  of  the  glass,  where  ahsohitely  nothing 

can  Ih*  set-n  (Berlin).     This  ennstitntes  one  of  llie  M>urces  of  annov- 

Mice  to  patients  wearing-  cataract  j^lasHcs.      Luukin^r  obliquely 

llirou^h  atrong^  f^laf^mn  and  especially  if  they  be  cylindric,  irives 

distorted  imairrfi — hence  imtsohh  wearing  them  always  tm-n  their 

heads  to  fix  on  an  object.     One  who  sometimes  looks  over  and  then 

through   glasses,  observes  an  appurt-nt   displacement  of  objects; 

iliis  is  (o  s*»nc  persons  annoying  and  rminiivs  liubit  to  be  neutral- 

Izwl.     Those  who  for  the  Ih-st  tinm  assume  glasses  ar»'  often  tiwu- 

blcd  by  these  eirciimstanci>s  and  can  only  bi-  comforted  when  the 

ufturance  is  ^yan  that  such  pbenouiena,  will,  aftci'  a  tiiue,  bt>  dis- 

rtgarded. 
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CHAPTER  Tin. 


BTXOCrLAR  VISION  AND  ITS  DISTURBANCES. 


Undkk  tUis  head  an-  to  be  considered  such  troubles  as  muscular 
asthenopia,  or  iiisulTlcit'iicies  of  muscles,  slrabistiius,  piiral.vsis  of 
muscles,  n.v8tagrrivus,aiul  coiiju^atv  deviation.  Pi-eUiiiinariiy  it  will 
be  proper  to  consider  the  ana.toiny  and  physiologj*  of  the  muscles, 
and  the  physiological  pi-opcrtii'.s  of  hiiuiciilar  vision. 

Anattrmy  and  Physiology  iif  the  Ocithir  Muscles. — Each  ej"* 
has  six  muscles.  Thi'y  are  coinhined  in  pail's,  and  hoth  eyes  arti  co- 
ordinated in  particular  ways.  In  each  eye  we  have  the  int-oiTja! 
and  external,  tlie  superior  and  inferior  recti,  and  the  superior  and 
inferior  oblitjui.  All  the  recti  muscles  lake  ori^n  fi-oui  tlie  apet 
of  the  orbit  around  the  foramen  opticum,  and  come  fonrard  to  be 
inserted  into  the  sclera  in  front  of  the  equator  ocnli,  about  t  mm. 
behind  the  rim  of  the  cornea,  by  flat  and  ribbon-like  tendons.  The 
superior  obliiiuc  or  ti'ochlearis  also  originates  at  this  place;  hut. 
inasmuch  aa  it  passes  over  a  pulley  at  the  aupero-intemal  angle  of 
Hie  front  of  the  orbit,  this  becomes  its  functional  jdace  of  orig"in 
and  assimilates  its  action  to  that  of  the  inferior  oblique,  which 
arises  from  the  inner  part  of  the  inferior  edge  of  the  front  of  the 
orbit.  Both  muscles  then  pass  obliquely  outward  and  backward  to 
wrap  around  the  g-lobe  in  tliin,  fan-like  tendons,  the  superior  going 
over  the  upper  part  of  thi-  globe  hi^nt^th  the  superior  rectus,  and 
the  inferior  going  over  the  inferior  part  of  the  globe  beneath  the 
inferior  rectus.  The  two  obliqui  hold  the  globe,  as  it  were,  in  a 
sling,  which  is  entirely  to  the  outer  side  of  the  optic  nerve.  The 
recti,  combined  in  action,  r.^tract  the  gloN*  into  the  orbit;  the 
obliqui.  combined  in  acton,  draw  it  forward.  While  the  recti  in 
combination  have  a  simple  kind  of  action,  the  obliqui  draw  the 
globe  forward  and  turn  the  cornea  outward.  The  i^ectus  intemus 
(called  by  Merkel.  rectus  mvUialis)  and  the  rectus  externus,  move 
the  globe  about  an  axis  which  is  vertical.  The  rectus  superior  and 
the  itictus  inferior  move  it  about  an  axis  which  is  transverse  to  the 
vertical  plane,  but  which  is  also  inclined  so  that  its  outer  end  is 
more  posterior,  making  an  angle  of  61"'' with  the  anlero-posterior 
axis  of  the  globe.  Ttie  axis  about  which  the  obliqui  rotate  the 
globe  passes  flora  before  backward  and   inward  on  a  horizontal 
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plane  at  33°  with  the  antero-posterior  axis  of  the  g-lube  (soe  Fig*. 
53).  Tbe  obikjui  tlius  atqiiire  an  action  wliich  moves  the  eyeball  so 
that  the  rim  of  the  comc-a  turns  like  a  wheel.  Tuk4^u  singly,  the 
miiaclfS  act  as  follows:  the  roctus  iiiternus  turns  the  cornea  in- 
vard  on  the  horizontal  plane;  the  rccliis  oxtemus  tunia  the  coniea 
outward  on  tbe  horizontal  plane;  the  i-ectus  superior  turns  the 
cornea  upwaitl  and  slig-htly  jtiward;  the  rectus  inferior  turns  the 
cornea  domiward  and  slightly  inward;  the  obliquus  suiM?nor  turns 
the  cornea  downward  and  outward,  and  rotates  it  from  above 
do*rawanL    Th«  obliquus  Inferior  turns  the  cornea  upward  and 
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ilward,  and  rotates  it  from  below  upward.  In  ePfectinK  the  move- 
iiientvS  of  the  eyeball  nil  the  uiust-les  co-operato:  wliile  some  pre- 
dominate, the  rt!st  antagonize  tbuni  to  ^ve  steadiness  to  the  action. 

Tlie  nvrves  for  the  muscles  are  the  sixth  or  abduceiis  for  the 
rectus  externus,  the  fourth  or  trochleahs  for  the  superior  oblique, 
and  all  the  rest  are  supplied  by  the  ocnlo-inotor  or  third.  The 
blood-vessels  are  branches  of  the  ophthalmic. 

The  following  schedule  indicates  how  the  muscles  co-operato  in 
effecting  certain  principal  movements.  For  motion  inward,  i.e., 
adduction,  the  effective  muscles  are,  R.  interni  and  R.  sup.  and  R. 
inf.,  antagonized  by  R.  extemi  and  Obi.  sup.  and  Obi.  Inf. 

Motion  Ot</«arrf.— Abductors:  R.  extemi,  Obliq.  sup., and  Obliq. 
Inf.,  aata^nized  by  R.  int.,  R.  sup.,  and  R.  inf. 
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Motion  rpward. — R,  sup.,  Ohl.  inr,  and  wIhti  the  fomt'si  passes 
a  ffiveii  point,  the  upper  Mitres  of  R  int.  :ind  R.  ext.  add  tu  Ihe 
eirwrt.     The  jiiitagoiiiBts  ajv  R.  iiif.  and  01)1.  sup. 

Moiion  Downivard. — R.  inr.  and  Obi.  sup.,  while,  when  the  coniea 
get*  below  a  g:iven  point,  the  lower  flbres  of  R.  int.  and  R  ext^ 
come  into  play.  In  motions  upon  a  lionzonlal  axis  the  R.  sup.  and 
inf.  incline  the  top  of  the  vertical  meridian  respectively  inwaifi  and 
outward,  which  tendency  is  counterbalanwd  by  the  Obi.  inferiop 
aetin^r  with  Ihe  R.  sup.  and  by  the  Obi.  sup,  acting"  witli  the  R  inf., 
which  pi-rronu  the  m'eilful  rotatory  or  wheel  nioveitienl. 

Taking^.  now,  the  concomitant  ;ictinn  of  the  oycs,  we  aa'an^e  tJie 
muscles  into  jrroups  of  adductvrs.  which  tura  tlie  corneie  toward 
the  median  plane  of  the  body;  and  of  abdnciurv,  which  lum  tlte 
cornese  away  from  the  median  plane  of  the  body.  We  also  find 
the  muscles  pairing:  off  m  other  combinations  in  turning  the  eyes 
to  the  ri^ht  sute  and  h'ft  side  respectively,  and  m  the  various  dia- 
(Tonal  directions.  The  eyebiills  nre  capable  of  aeconiplishin;;,  with- 
in a  limited  mnpe,  all  possible  combinations,  but  then*  are  certuia 
restrictions  which  are  imposed  hy  the  necessity  that  each  must 
diitiCt  its  visual  line  exactly  upon  the  object  observed.  Hence,  for 
a  near  object,  whether  on  the  njediaii  plane  or  away  fi-om  it,  there 
must  be  a  slight  adduction,  as  well  as  an  aim  suited  to  the  position 
of  the  object.  For  remote  ohji-cts  theiv  will  be  a  degree  of  abduc- 
tion, hut  never  to  transcend  parallelism  of  the  visual  lines.  Wp 
are  habitually  niniv  concerneii  with  objects  below  the  horizontal 
plane  than  with  those  above  it;  and  m  the  discussion  of  the  move- 
ments of  the  eyes,  Meissner  has  taken  an  inclination  of  15°  below 
the  horizon  as  the  primary  position;  others,  however,  assume  the 
horizontal  plane  as  the  primary  position.  The  degree  of  nxobility 
»f  the  HMniietropic  eye  in  young  persons  about  a  vei-tical  axis  is 
fi'oin  42"  to  sr  inward,  and  from  44*  lo  49'  outwanl  (Dondera).  In 
myopia  this  is  much  restricted. 

The  htnuipter  is  ;i  line  winch  represents  the  cun-o  along  which 
Iwth  eyes  can  join  in  sight,  and  it  is  formed  in  this  way:  as  the 
eyes  fix  upon  a  given  object  far  to  the  left  side,  and  move  far  to 
the  right  at  the  same  inclination  of  the  visual  lines,  they  form  a 
triiiiigle  whose  apex,  as  it  passes  from  left  to  right,  forms  the 
hoi"optor  curve  for  this  plane.  If  the  movement  be  in  any  other 
plane,  verticnl  or  oblique,  the  horopter  will  he  formed  in  the  same 
way  fiu-  that  plane.  In  its  simplest  form,  as  explained  by  Johannes 
Mneller,  it  is  a  circle  which  pruises  through  the  centres  of  station 
«f  wieh  pye  and  through  the  apex  of  the  point  of  fixation  of  the 
vlmial  lines.  This  statement  is  not  strictly  correct,  but  will  siiflloe 
(or  our  puriKises. 

i'hyMioiogy. — The  fundamental  and  itupcrrative  law  which  gov- 


llhe  rauRcU*s  of  the  i-ycballs  Is  thai  the  fovea  cojiti-alis  retinae 
ch  eye  must  be  nxe*l  upon  the  object  obst-n-cd.     When  this  is 
done,  all  objects  lyinj?  in  tlio  same  hot-opter  will  fonn  imnpr-s  upon 
Ik  respertivc   ri'tinip  which  will  lie  at  etjual  distances  from  the 
fofwp,  nnd  will,  theivfore,  l«?  appivciated  as  single,  (fivin^  what  is 
falii-d  binocular  vision.     But  objecta  b«yond  the  horopter  or  inside 
!he  horopter,  will  cast  inia#re,s  on  parts  of  the  retina'  not  equally 
distant  Ironi  the  fovea?,  and  will  therefore  not  be  appreciated  as 
trngk,  but  create  the  impression  of  two  objects,  g-ivin^  rise  to 
vision.     The  maintenance  of  correct  binocnl;tr  xnsion  is  the 
5ity  which  dommates  the  oeular  muscles.     If  the  hack  of  the 
fjftballs  be  divided   into  quadrants   by  vertical  and    horizontal 
Bes  whose  intersection  shall  he  at  the  fovea  centralis,  and   par- 
te these  lines  we  mark  point-s  oni^tcnth  of  a  niillinu'Liv  asun- 
i]cr,and  then  suppose  the  two  retinie  to  lie  superimposeil  upon  each 

Iijtherso  that  the  vertical  and  honzontal  lineti  shall  exactly  coincide, 
trie  iNjiuts  which  we  have  imagined  will  of  course  also  coincide. 
Thfgo  comcidcDt  points,  which  are  wpiulistant  from  the  centre,  are 
spoken  of  as  correspondent  points  of  the  two  retina*,  and  there  are 
ef  course  as  many  of  them  as  there  are  percipient  pomts,  i.e., 
iHicilll  in  the  two  retime.  Tlieyjire  functionally  bomoloKated  to- 
P'ther  nccordinj?  to  the  scheme  just  imagined.  By  virtue  of  this 
arratifjemimt  binocular  vision  is  rendered   jHissible.     II   follows,  of 

»tt<urse.  that  the  nasal  half  of  the  left  retina  is  linked  with  t}ie  tem- 
poral hair  of  the  riisrht  retma;  tlie  nasal  half  of  the  rijrlit  ivtina 
with  the  temporal  half  of  the  left  retina;  the  superior  halves  of 
Wth  retma*  are  linked  together,  and  the  same  ts  tnic  of  tlie  inftiinr 
lialves.  This  corri'sponds  with  the  decussation  of  the  optic  tracts 
in  the  chiasm. 

Binocular  vision  Is  primarily  conditioned  by  the  supremacy  in 

atuteness  of  the  fovea  centralis  above  other  jjurls  of  the  retina. 

Hput  this  condition  is  not  the  only  factor  in  the  function,  la-cuuse 

^Sxporience  shows  that  the  brain  must  pussess  a  certain  competency, 

which  sotnetjines  seems  to  be  the  quality  delicieut. 
H    For  all  objects  on  which  we  do  not  lix  the  fovef«.  and  which 
Consequently  are  not  in  the  lioroptor,  we  have  diplopia.     If,  for  in- 
stance, in  one  hand  a  jtin  is  held  at  sixtit-n  inches,  and  in  the  other 
^kinther  is  held  at  ei^rht  inches,  nnd  upon  the  same  line,  when  wo 
^Biik  at  the  dist-ant  pin  the  neai*er  is  seen  double,  and  live  versa. 
We  are  not  disturbed  by  double  vision  of  objects  on  which  we  arc 
nut  (Ixmj;  attention:  the  nitnd  i#mon's  the  impression  of  the  thin;jrs 
ritb  which  it  does  not  concern  itself.     This  is  coniinon  expetience 
shouting,  in  usiiijf  the  microsco|>e,  when  the  uinised  eye  may  he 
iopi-n  and  nothing  be  known  of  what  it  sees.     Diplopia  follows 
In  laws.    For  instance,  if  the  loft  eye  fix  on  an  object  and  the 
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axis  of  the  ri^ht  cross  that  of  the  other  at  a  jwint  itiside  the  object 
— in  otlicr  woi-ds,  if  thei-e  be  excessive  corverKcnce,  the  ima^ 
which  in  the  left  talis  in  the  fovea,  and  whoso  position  in  s[>nrr 
is  projected  alon;^  tlie  visual  line,  will  in  the  ripht  eye  fall  to  the 
inner  side  of  it«  fovea.  Now,  the  [wsition  of  the  object  in  sijucit 
is  deciilod  hy  what  the  left  eye  sees,  and  the  right  eye  has  an 
image  which,  if  it  were  directed  aright,  would  belong  to  an  object 
situated  tu  the  out«r  side  of  its  visual  line,  viz..  on  its  rig^ht-liajid 
side.  This  imajre  is  recog-nizod,  and  is  mentally  located  as  if  it 
were  on  the  right  side  of  the  object  seen  by  the  left  eye.  In  other 
words,  if  there  be  excessive  convergence  of  the  visual  lines,  there 
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will  be  diplopia  with  correspondent  or  homonymous  images  (see 
Fig.  54). 

If.  now,  while  the  left  eye  fixes  an  object,  the  visual  line  of  the 
right  diverge,  the  image  will,  in  the  lattt^r,  fall  to  the  outer  ade  of 
ita  fovea,  and  will  be  projected  mentally  as  coining  from  an  object 
on  the  left  sido  of  the  visual  axis,  llence,  for  riivergi^nce  of  the 
visual  axes  we  have  crossed  or  heteronymous  doiibie  images  (see 
Fig.  53).  If  the  left  eye  fix  an  object,  and  the  right  eye  be  directed 
downward,  the  image  in  the  right  will  fall  below  \\»  fovea,  and  be 
nu-nlally  projected  above  the  image  sfL'ti  by  the  other  eye.  If  the 
left  eye  fix  and  the  right  eye  be  tumwl  upwatxl,  the  image  will  fall 
above  its  fovea,  and  the  projection  of  the  image  will  be  downwani 
below  the  true  place  of  the  object.    A  candle-flame  ia  usually  the 
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object  chospn,  and  a  rtH\  glass  is  ptit  before  the  fixing  eye  so  as 
readily  \a\  dLstinguisb  the  pi'^csntico  and  place  of  double  images.  If 
■  the  visual  lines  form  a  wide  angle  witli  eacli  otlier,  in  the  deviating 
^rye  the  image  will  fall  at  a  great  distanee  fiiiiii  the  fovea,  and  the 
reeuU  will  be  that  the  image  is  less  distinctly  pt^reeivct]  Itecause 
it  impinges  on  a  less  sensitive  part  uf  the  retina,  and  it  nill  also  be 
projected  to  a  greater  distance  ti-om  the  tnie  place  of  the  object. 
For  these  two  reasons,  the  patient  is  then  less  likely  to  be  aware  of 
double  images.  It  also  happens  that  pirrsons  may  fix  with  either 
eye  and  ignore  the  image  of  the  other.  It  is  also  true  that  in  many 
ipt-nionB,  ajid  by  some  it  is  asserted  that  in  ail  persons,  one  eye  pre- 
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vails  over  the  other,  just  as  one  hand  is  more  depended  on,  than 
the  other. 

The  possession  of  two  eyes  confers  a  quality  of  sight  which  is 

Knot  only  more  effective  than  with  one  only,  but  is  also  of  a  dilTerent 
kind.  With  two  eyes  not  only  does  the  braiu  receive  a  double  im- 
pression, but  each  eye  views  an  object  from  a  dilTerent  point  and 

Breceives  a  slightly  ditferent  image.  Tlie  interpupillary  distance 
V'aries  in  adults  betwt*en  50  and  75  mm.  The  average  may  be  taken 
at  R4  mm.  If  an  object  he  within  a  moderaie  distance  and  of  suit- 
able size,  say  a  cube  a  fimt  square,  at  10  fei-t  each  eye  sees  it  under 
a  different  perspective,  and  while  its  form  is  evident  to  each  alone, 
the  combination  of  the  two  images  gives  wliat  is  called  the  sense 
of  relief  or  depth.  For  moderate  distance,  viz.,  witii  IJie  objects  on  a 
table,  we  realize  this  impi-ession  very  strongly  and  unconsciously 
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r=~T.\  c-'.  z^  si'Jtdiiy  of  c-bjrcts  by  the  dissimilarity 
*•-  "^^J"'^-  •'•-  'i«^  ivspective  retinsp.  We  are  ak 
'Ziir^-^z.'  "r.y  T^r  pro.wiion  of  objects  against  puti 
^''  '7  T'-zr.-.g  ti^  .'ye  along-  their  outlines  and  fm 
^- .■•:i-rr-  Ti-  T^ov-i-nients  which  the  eyvs  make  ire 
•rtrv:L.-r  rj.-.>::y  and  are  capable  of  verj*  fine  adjust' 


c  :f  "x- >:-_".ir  T:>>:.n  belongs  to  the  first  monthsd 
^">  ^"--  --^-  *-yi^  about  in  the  most  inconseqnn-  1 
tr'Lr--  :l-r^  vis^ijl  vagaiies  give  place  to  binocubr   | 
rtiz"  ^'r:^.  La»  Ven  gained  in  ocular  and  cerebnl   * 
-  s.-.'^-r-  iM-^j-r':*  th:s  function  is  never  acquir«l,in 
I-irte.:  i'^r-r  Lavtsg  l:^r*.n  pivsumably  acquired.  AD 
■-■iz.'  >Trj"x>:nus  arv  :nstances  of  suppressed,  orot 
e-c-ryrc  xr. vuliT  vision. 

:::s  o;    b.-x--'jr  vis;on  evidently  exclude   those 
~.  Tie  v:>.-.:i".  l.-es  :.iv  not  directed  in  proper  har- 
:'.':--.     T:.:i'  :>,  -.^r-e  eye  may  not  look  up  and  the 
T  - .:.  -  .:•'•:  .ivwr..  anJ  the  same  is  true  of  diagonal 
y  ri^>:  'r  Ljr::.on;ous.    But  in  the  horizontal, or 
il  r',j.--!.  :ir  ux>:;ons  of  adduction  and  abduction 
:■;   j-   '.x:r."\  »hx-h  shall  disharmonize  the  visual 
•.:.:-.}-  :,-:z  ■.:.-.  ryes  irnrard  so  that  the  visual  lines 
.■-;:■.■■-  rir:r.-.>?.  snu  we  may  turn  them  by  abduc- 
'.-  .  .v:     i.vrr^-oe.    Excessive  adduction  is  pos- 
:  ".        ...'.  '.-'   :%  iiLurked  d^-gree.  excessive  alxluc- 
■    .■   .       ".::  :  ■..>ujlly  be  etfecteii  without  the  aid 
:     :..    :  :.-ly.  rl'.i-  rj-ovement  is  made  to  prevent 
.  ..s    :'        '..•:^  :i'  ■.\  cino'.t-flame  twenty  feet  away, 
■.:  s  ..  ;:'  rive  drirrvt-s  angle,  with  its  base 
■■. :.:  >r.-.::-.  :o  be  two  candles,  but  pres- 
:  ■  ..  .:.   .:':.--?  r.nii  fuse  into  one.     The  eye- 

:-.-  c'  ,-.V.-:oiion  to  bring  the  fovea  of 
*  -.  -     v.  ■!v^:^:r.  the  pnsm  has  deflected  the 
-    ■  .  ..'\-..:::.r-T.  beyond  parallelism  reaches 

'^  \   .  _-  '-•  >  :■:  -i^h:  .iegrees  in  most  persons, 
>■      ■         :*;ts- s.iy  at  twenty  feet,  extends  to 
^-.-.-s..!",;  l\v cultivation  may  gro higher. 
•  ■  ■     ■    - -■   :%:\-.    i-wjre  l^i  that  with  different 
u-  -.  ■:■".  ■>•  v:\naiions  in  the  possible 

■ -\-..:  ,■■         ■  t'.-s  ■->  kr.own  as  ihe  relative  accom- 
.■..■:^: ■  ■.  ■■  .  ivy-.oy-.ng  convex  and  concave 

.■■    -.v,-:  .  ..r^r'-.s  ot  convei^rencc.    "We  also 

..■       ■*         , .  •      ■■  v-.i-r-o:;  \-ariaMe  degrees  of  con- 
■  ..-.  ..,■     .-.    >'..\^-.:  Vy  vMiims  placed  with  bases 
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toward  or  ouiwa''^'    ■"  *'<niiiftmpia  Uii*  i-elalion  of  the  funrtions 
o(  accommodation  anu  "^Qnveigmiec  is  very  ditrciTiil   fi-oiii  wliat  we 
&ad  in  myopia  and  i^  iiyperopia.    In  myopia  with  lesss  accomuioda- 
tion,  convcrgL-nc-^  is  P^ter,  in  hypen^pui  with  mure  accoiimioda- 
lioo,  coavci'Kt'nL-e  isKss.     \Vi-  also  Hnd  Rivat  dilfeix-ntON  amon^  in- 
dividuals both  by  natural  endowment,  and  from  distnrbinff  caiisos. 
Not  only  Js  an  adequate  amount  of  acrcommodativp  piiwi^r  i-ssential 
to  comfort  in  near  work,  but  equally  so  is  a  proper  proportion  of 
addnctive  and  <ibductivi>  |io\ver.    In  fact,  for  all  visual  functions  a 
correctly  adjusted  and  adrqiiate  muscular  a[iparatus  is  indispensa- 
ble to  comfort,  and  efficiency.    We  do  not  yet  p«ss4'ss  sufHcient 
data  lo  statv  pivcist'ly  the  necessary  pLysiolo^cal  conditions  in  the 
power  of  the  mu«rles,  but  failure  in  this  respect  brln;^  on  serious 
functional  troubles,  which  are  classe<l  und^r  the  name  of  anthen- 
opia  and  under  this  head  we  shall  discuss  the  matter. 

PARALYSIS  OP  MUSCLES, 


We  may  have  paralysis,  either  complete  or  Incomplete  (paresis), 
ting  one  muscle  or  many,  in  one  eye  or  in  both.     Symptoms  are : 
1st.  Lnnttution  or  irregularity  of  motion: 
3d.    Falbc  pusitiOQ  of   the   visual   axis   causing  squint  when 
motions  in  certain  directions  are  attempted.    Tlie  s(|uiut  atfects  at 
fli-st  only  one  eye,  but  soon  extends  to  both,  by  secondarj*  contrac- 
tion of  opposing  or  associated  muscles.     For  example,  if  the  left 
^rectus  cxtemus  tjc  paralyzed,  not  only  will  the  left  rectus  intcmus, 
[by  reason  of  the  diniiDiKhiil  resistance,  turn  the  eye  unduly  inward, 
(itul  the  rectus  iuteruus  of  tiie  right  (i>pposite)  eye  will  undergo  con- 
iction,  and  if  the  left  eye  look  straight  forwai-d.'the  right  eye 
wpiint  inwai-d.    This  is  because  the  right  rectus  interims  is 
Mated,  in  all   movement*  to  the  li-ft,,  with  the  left   rectus  ex- 
imus.     Mori-over  the  secondary  deviation  will  exceed  the  primary; 
'  i,  *•.,  if  the  right  ej-e  fix  on  the  finger  at  one  foot,  tlu-  turning  inward 
of  the  left  will  be  less  in  angle,  than  will  be  th;it  of  the  riglit  when 

Es  left  fixes  on  the  finger.    In  other  words,  contraction  of  the  right 
4^'i'nuH  exewfds  that,  of  the  left  intenms. 
3d.  Double  Images. — This  is  the  usual  sequence  of  the  disturb- 
ce  of  the  nortnul  physiological  cu-ordi nation.     In  partial  paraly- 
»ome  persons  have  a  singular  ca|>acity  for  correcting  the  diplopia. 

This  power  depends  upon  the  instinct  for  binocular  vision,  and  is 

K ailed  the  cnpacity  for  fusion.  With  the  same  degree  of  deviation, 
D  far  as  can  be  estimated  by  prisms,  the  extent  over  which  fusion 
uf  double  images  is  achieved  will  be  much  greater  in  some  persons 
than  in  others.  Vou  Qniefe  pointed  out  that,  apart  from  errors  of 
efraction  or  accouiniodatiou,  or  amblyopia,  the  capacity  for  fusion 
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>Tv'-r-i-  ;tiril,t>5s  '.'t^zi  -jx  orbital  or  basilar  paral\-s 

•'-■^•.  --i:  •-.'ij  -i-^.-n  *j. rt«-ntiallT  a  cerebral  functk 

■>-_■  :r  j-e-:-:.-  L  •■'.  tl*^  £--;d  of  vis-ion.- -Because  of  o 

.!.■,-  . -  ".JL-  :- -so-lir  seiii*  we  suppose  that  the  effc 

_  :  -s^-i  ■  _-  "Ir  T-'rvt  TO  which  we  are  accustomed,  t 

;-*^_^.:->:--  of  :ie  pii^^iion  of  objects  in  the  field 

ij-.     F;-r  :r.>:ir^.-.  if  The  left  rectus  extemus  is  pai 

,-7  JL  -izlr  r«ir:iilly  paralyaed,  and  the  left  eye  attem 

-.-  '•:•  'Lr  Irf:  >id^.  I'Lv  effort  of  movement  is  so  mu 

J.  -^-  -- '  V  n:adr.  '.hat  the  mind  believes  the  object 

t-rT  :o  '.'-^  left  than  it  really  does^  and  the  hand, 

:-  »ir:ztr  in  oV-ect  or  to  put  the  finger  on  the  point  ol 

:.;■  :'ir-  Irf:  >:ce  of  the  true  position,  i.e.,  the  projecti 

:•>;.  fir  oz  lie  side  of  the  action  of  the  muscle. 

o.  ard  siich  cerebral  symptoms  are  ofl 
t:=ie  pas*  away.  They  are  caused  bv  1 
li^s  ^z,c.  by  The  dissociation  which  is  produced  I 
>.:.->  v:T<r:  of  the  muscles  and  the  instability  a 
7  r-i'-c'-'.-c.  f.e'.i;.  Objects  are  made  unsteady.  1 
:  i^-:  -■.  Irv.;.  £r..:r.|C'  up  and  down  stairs  becomes  di 
;>  f  :'r.r  :.;.3c.s  are  ill  directed,  and  from  all  thi 
:■'....'.  c.r.f  :>;.>n  and  verti^  result,  until  further  ex 
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;.-.,Lv,-^i.  the  incUnation  is  to  close  it. 
:  .>  :»  ivcuiiar  attitude  which  the  head  ; 
::i.rii^-s.  The  inclination  of  the  hei 
-  -::':.  :-.s  to  favor  the  lamed  muscle,  a 
,::■;■:-.  ;i,r.^i  towanl  its  virtual  or  anatonii* 
■-■/.  :>t;:-..s  extemus  of  the  left  eye,  the  he 
..x>  ■  .■■  Tiie  left.  For  a  paralyzed  rectus  i 
::-  "..v.i^;  will  turn  on  a  horizontal  axis  i 
:\^':r..  For  the  obliquus  inferior  the  t^ 
.  ■■  ':.  Ivinir  levators  of  the  cornea,  and  1 
.:..>:.•>  the  eilort  in  looking  upward.  Sor 
•.■■•.::  -;.-:!-.nToin  and  very  often  it  is  absent. 
'  •. :  ::.  j'jvu-TKv  with  the  most  complex  co 
:  ;s  -.ruittti  a  pn7j'.le  to  tell  what  muse 
>•.  ri!i:inceon  the  character  and  positi 
o  ,1  I'iear  analysis  it  is  necessary  to  ha 
Jill  inte!li;r<'ii!  p:i;:<-iiT  wi:;,  t«o  i-ooti  eyes  each  of  which  shall 
<("ifk  to  observf  iV..-  i:n:ii:.'  :i  ivoeivcs.  To  complicate  the  proble 
"iTundary  contnu-tuMis  :iiul  mvolutitary  comjwnsations  by  otl: 
iiiitw'lcs,  may  com.-'  mi  lo  disturli  the  i-i'irular  scheme  which  oup 
Ihi'iin-tically  to  Ih"  ohr.t'rve,i  m  ihe  beliavior  cf  the  double  ima#: 
■n»l  we  are  left  in  the  luivli.     Km  in  manv  recent  cases  we  can  ti 
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head  Tr.lV.vy.  :'..,;■;   ,!;v..:-. 
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without  analysis  of  double  iinag:es,  what  muscle  is  afTected.  The 
eye  refuses  to  move  to  the  proper  degree  in  the  direction  of  the 
movement  of  the  impaired  muscle,  and  goes  too  far  to  the  opposite 
nde;  its  movements  are  often  partial  and  jerky.  If  many  muscles 
are  paralyzed,  the  situation  of  the  globe  in  the  orbit  may  be  altered, 
i.e.f  exophthalmus  may  occur. 

To  comprehend  the  value  of  double  images  for  diagnosis  of  ocular 
paralysis,  a  few  illustrations  are  employed,  which  are  borrowed 
from  Zehender  ("Handbuch  der  Augenheilkunde,"  18T4,  p.  31 T)  and 
somewhat  modified.  It  has  already  been  stated  that  two  images 
on  the  same  level,  of  which  the  right  belongs  to  the  right  eye  and 
the  left  to  the  left  eye,  are  called  homonymous  or  correspondent. 
Images  on  the  same  level,  and  of  which  the  right  belongs  to  the 
left  eye  and  the  left  to  the  right  eye,  are  called  crossed  or  heter- 
onymous. The  former  implies  impaired  power  of  abduction,  i.e., 
the  eyes  are  convergent;  and  the  latter  implies  impaired  power  of 
adduction,  that  is,  the  axes  are  divergent.  We  have  also  to  study 
differences  in  height,  i.e.,  vertical  diplopia;  and  the  higher  image 
belongs,  as  before  said,  to  the  eye  which  points  too  low,  and  means 
impaired  power  of  lifting  the  cornea,  i.e.,  the  levators  are  at  fault. 
The  lower  image  belongs  to  the  other  eye.  Again,  we  are  to  note 
whether  the  images  are  parallel  to  each  other,  and  for  this  we  use 
as  a  test  a  long  candle  or  a  stick  about  a  foot  long.  The  images 
may  converge  or  diverge  at  the  top.  The  cause  will  lie  in  deflec- 
tions of  the  vertical  meridians.  We  always  speak  only  of  the  top 
of  the  vertical  meridian.  If  now  these  meridians  diverge,  the 
images  will  incline  inward ;  if  they  converge,  the  images  will  diverge. 
The  obliqui  are  thus  submitted  to  proof,  while  to  a  less  degree 
the  same  phenomenon  belongs  to  the  recti  superiores  and  recti 
inferiores. 

The  images  are  figured  as  they  are  seen  by  the  patient. 
The  white  candle  denotes  the  image  seen  by  the  sound  eye,  the 
dark  candle  that  seen  by  the  paralyzed  eye.  (In  practice  it  is 
better  to  put  a  red  glass  over  the  eye  which  fixes,  and  which  is 
generally  the  sound  eye,  so  that  the  image  seen  indirectly  and  by 
the  paralyzed  eye  may  be  relatively  more  distinct.  This  sugges- 
tion is  not  observed  in  the  diagrams.)  It  is  supposed  that  the 
candle  is  carried  to  the  several  positions  represented  across  the 
field  and  the  shaded  part  of  the  diagram  indicates  the  region  in 
which  double  images  arise — viz.,  right  or  left,  above  or  below. 

Fig.  56  shows  the  double  images  in,  1st,  paralysis  of  the  rectus 
extemus  oculi  sinistri,  and  likewise  those  in,  2d,  paralysis  of  the 
rectus  mtemus  oculi  dextri — the  one  being  the  counterpart  of  the 
other,  except  that  in  the  former  the  images  are  homonymous,  in 
the  latter  they  are  crossed.      If  the  same  figure  were  looked  at 
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throujjrh  tht*  pajwr  fnmi  it,s  Imvk  side,  <»r  wi^i-e  looked  at  as  rcflpcted 
from  a  inirror,  it  woulil  be  reversed,  and  thfu  would  repivseiil,  as 
seen  ia  Fi>?.  57,  3d,  paralysis  of  tlic  rectus  extenius  ocuLi  dextri.  or 
4lh,  paralysis  of  the  rt-ctua  intoraus  oculi  sinistri.  In  the  third 
case  the  imagva  are  homonymous ;  in  Ih*^  fourtjh,  tlu-y  aiv  crossed. 
Tbti  images  viewed  at  thu  middle  are  vertical  and  parallel,  while 
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the  eyes  turned  up  cauw  them  to  diverg'e  at  the  top,  and,  if  turned 
down,  to  converfTo  at  the  top  to  a  aliffht  and  physiolofrlcal  decree. 
In  looking  upward  the  rectus  superior  predniniuati-s  and  causi«  the 
vertical  ineridiiMi  to  converge — Iieuce,  divcrffence  of  llie  images; 
and  vice  versa,  in  looking  down,  thu  action  of  the  ructus  inferior 
caus4.'s  tJitt  images  to  convei^e. 


T~n?\ 
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Fig.  58  gives  thi*  situation  and  relation  of  the  images  in,  5tli, 
paralysis  of  the  ivctiis  superior  oculi  sinistri,  and  its  reverse  m  Fig. 
69  exhibits,  fith,  paralysis  of  the  rectus  superior  oculi  dt*xliT.  It  is 
noticed  that  difference  in  height  (Fig.  58)  increases  towaiM  the  left^ 
and  obliquity  ineii-as^'s  toward  the  right,  the  revoi'se  occurring  in 
Fig.  sn.     In  both  cases  the  iniagcs  are  crossed. 

In  Fig.  60  we  have  the  images  seen  in  Tth,  pamlysis  of  the  rectus 
inferior  oeuli  siui.stri.  and  reversed  in  Fig.  61  of,  Sth,  paralysis  of 
rectus  infeiior  oculi  dexti-i. 


J 


ItlKOCVLAR   VltiJON  AND  ITS  mSTURBAJfVES. 


141 


In  this  flfnire  again  thtr  iinii^'S  an*  rrosswl,  and  they  diverge 
mortMvidely  toward  the  sidt?  of  the  ulffcUnl  muscle,  and  l  he  obliquity 
diniLnishes  toward  the  same  side.  Tbu  llf^iires  ^ve  thi*  diplopia 
only  in  the  i?xt.r('nip  upper  aiid  lower  parts  of  the  flrld,  when?  the 
ditlerence  in  heij^ht  is  ^Teatest;  on  the  median  line  it  will  be  less, 
and  at  the  opposit«  part  of  the  flvid  there  will  be  single  vitdon. 


\  \  \ 


r».«A 


riu.  ei. 


'In  Fig-.  B3  an?  represent«i  the  double  imap^s  found  in,  nth,  para- 
lysis of  the  obliiinns  superior  oculi  siiiistri,  where  they  are  homony- 
mous; and  if  revcfsed,  as  m  Fig.  fl3,  wo  have,  10th,  panilysis  of 
obliqiius  superior  oculi  dextri. 

In  these  caM»  the  notable  thinp  is  that,  besides  being  houiouy- 
mous,  there   is   diffen-nce    in   li«^t  and    remarkable  obh(|uity. 


dj  i^  h 
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The  v-ertiral  sopa  ration  incrr^ases  on  the  side  of  iIh'  sound  eye,  while 
the  obliquity  inci-eases  on  the  side  of  the  iinpau-ed  eye.  Taralysis 
of  the  inferior  oblK|ue,  which  Ib  ram,  gives  double  images  in  the 
upper  \tari.  of  the  field,  and  with  difference  in  lieisrht  as  well  as 
lateral  displacement,  the  ullages  being  crossed,  which  is  the  fact  in 
the  case  of  the  writer  who  has  this  atfection.  but  by  most  author, 
ities  aiv  called  homonymous  (see  Trans.  Am.  Oph.  Soc,  1879,  p.  &&1) 
and  diverging  at  the  top. 


i 
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It  is  not  seldom  that  oi»fi  imagu  seems  lo  be  farther  romovt^ 
than  the  other.  To  uiil  a  putit-iit  in  tU'sciibinif  whut  hi'  s(H',s,  it  will 
ho  well  lo  k't  hhn  have  a  stitU  in  each  bund,  and  with  thi-in  to 
iinitaU'  the  position  of  tho  ima^ps.  To  dptermine  which  in  thy  Irue 
and  whicli  is  tht.*  false  image  is  t't^neiully  easy,  becanw^  the  patient 
will  naturally  ftx  uilli  the  sound  eye.  Wo  shall  also  he  Ki-<idt>d  by 
other  symptoms  in  decidinf?  ujion  the  faulty  eye.  Moreovtr,  by 
observini,"  in  what  direction  tlie  least  displacement  occurs  and  the 
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Tin.  64.— ThebAJ«i>ol  ih*  Rnln  up  to  Uin  Opctc  Trace    Tlie(ri?rrl)rriLiin  hnn  brcn  almost  com* 

C'  f\\  remoT«l:  inomowir,  rtm  wholi-  ■Mwininrj-  L'T-r^-briim  and  all  pxm  lylti^  In  fnxitiY  ih»>  o-pJlc 
'[A  haVl^  lict^n  i-iit  mway;  IiH>nf  rv«  rnoU  hari-  tHN^n  Tirv«^rV(>d  on  Lh---  nL-ht,  bin  tiirlbe  in<jat  port 
l«inQv«<loii  ilip  left  nitlr,  //.  hitvik  opilrtiii;  ///.  turmj*  oi-ijloni<*>rlu«;  riJ'.  acovMurr  Ut«nl 
ront  or  u.-ult)niiiliirju-t  I  Che  4)Ii  ix-ni'  lias  trrfn  oniiIt«l  — it  OMinm  TuniBrd  ariiiiind  tb«  outer  fide  oC 
the  cnii'i:  r,  (icrvMii  itiireiiiinuii;  V>.  »»>u«i)ry  rwl:  I'm,  moior  rixtt:  IV,  u^rvu*  abducmiH:  Fff, 
nrrriu  t>i.-i>JN:  Vl!l.  nrrruH  u'uiitlois:  tX.  ncrvus  Klii^ibui>harriiK<*u>;  .T,  nprrtu  vaint*:  XL 
nerrUB  nc-cinwiHlua  WtllMl;  XW,  ncmui  hj^p i|cIi>mu»;  Ak-  I,  lU'l-rWr  mot  of  first  cwfl-'sl  avm; 
fUu.  flfaiiirm  tiiiia^luilliinlii  anl'-rlitr  uimIiiIIo.' ;  Nfi'.  auIl-ui  lali'mtu  vnitnUia:  ^pif.  itulcrui  iikra- 
pjmjiTldiiillr:  .Spri.  kuIciih  |»>«l'<tl<rarw:  >Vt.  funk-ulti*  «DI«f1»r:  t^tU  funkuln*  taK-rnlln;  Pn, 
pfiKniitl:  Oi.  luwrr  iilivr:  ^"fjrn.  r<>niiii<rii  '.-u-cniii  poMUnita:  /V.  porna:  fVib,  faw-iniliis  (>bllqaiMI 
poDtlii:  fti.  /Yi'.  crurn  (.••-[vbi:  j.tii  p  tum.iii?  rnjm  iIlf  tract  to  the  pi«:  Sfrpp,  iiuli»tflnii«  ji-ffot*!* 
ptMltwior:  .^Ij7j>.  niikuaHulMlniittR' )■' rr.  t'usL :  ^nV.  tfi^niim  lxitm>criiT«te:  S/f//,4ul<.tiiiiM'<i]itrii»- 
ton):  C^i.  cHi'ii-^  miiFiiiiiiIUn':  TU-.  tii(u<r  c-lti«n>utD;  If.  itifiiiiillliuluin:  CA,  clilasma  ncrrorum 
optjouniui;  T/T.  Irju-'tijn  iirnj  oiitlii;  (V'- ^'Ortitu  f^cniculiuiiiu  loterBic. 

line  in  which  the  imaJ^«»  separate  most  widely,  the  erroneous  eye 
will  soon  be  detected.  Moreover,  while  a  patient  fixes  on  an  olijert, 
if  the  sciven  be  quickly  shifti'd  from  one  eye  t-o  the  otlit^r,  the  eye 
which  does  not  remain  sti-ady,  but  makes  a  slig-ht  movement  of 
adjiistnient.  is  the  alTected  one.  Patients  can  by  Iheir  own  sensa- 
tions oftfu  t.ell  which  is  the  injuriH)  eye. 

For  isolated  panilyses  and  for  some  cases  of  multiple  paralysis 
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there  will  be  no  srreat  difltculty  in  deciding'  what  are  the  faulty 
tnuscles.  Whe]i  all  tin*  U\]g^  of  the  tliird  norvc  are  thi-own  out  of 
function,  we  readily  rwogniz*'  it,  luTaiisi*  only  tlu^  rectus  extemus 
and  suiM>rinr  ohliitiic  n>in;iin  int-;ict,  and  thi^  pupil  is  inuderiitfly 
dilated  and  there  is  ptosis.  There  will  often  be  slight  exuplithnl- 
nms.  We  iilsoHiiimiiuies  have  all  tlii"  inuscles  of  onee.ve  paruI^vzLtl^ 
and  It  llii'ii  stands  iaiitiovably  at  the  niiddlu  of  the  orbit  and  the 
upper  lid  drops,  while  the  globe  has  a  tendency  to  exophtlialmus. 
We  also  have  various  cumbi nations  which  are  sometimes  impossible 
to  unravel,  aint  compensatory  elftn^ls  aiv  sometimes  added  to  the 
original  complications.  The  above  schemes  of  double  images  will 
often  f:iil  to  be  rcahzed  and  are  simply  ^rnides  for  Investigations. 

Kiifthnjy. — We  are  jinniodJatfly  confronti'd  in  a  case  of  ocular 
paraU*sis  with  the  problem  whether  the  disease  is  orbital  or  in- 
tracranial, and  if  the  latter,  whether  basal  or  cerebral.  It  will  not 
Iw  thought  suiH-rfluous,  I  trust,  to  summnrizi*  the  knowledge  we 
now  have  or  theceifbral  origin  of  the  nerves  we  are  considering. 
In  figure  C-l.  p.  142,  we  have  the  arrangvment  of  the  ner^'es  as  they 
appear  at  the  base  of  the  bniin,  beginning  with  the  optic  nerves. 
Examination  of  the  figures  ii-nders  description  needless. 

The  next  illustrations,  which  like  the  pnx^eding  are  taken  from 
Obersteiner,  Vienna,  1888,  present  a  similar  part  of  the  brain  (the 
inwiocHplmlon)  s«*en  from  above  after  removal  of  the  cerebral  hem- 
ispheres and  the  cerelH'lluni.  The  third  and  fourth  ventricles  are 
displayed.  The  nomenclature  of  the  parts  isg-iven  under  Fig.  ^h. 
In  Fig.  tiG  lines  are  drawn  tmnsversely.letten'd  front  a  tos.  and  in- 
clude the  regrion  hetween  a  }M>int  in  the  medulla  to  the  anterior 
edge  of  the  corpora  quadrigemina  and  middle  of  the  pineal  jrland. 
In  Fig.  67,  which  is  a  vertical  section  on  the  median  plane  of  the 
tv'ime  region,  certiiin  of  these  lines  are  repeat.ed  so  as  to  show  the 
planes  in  which  sections  wen,'  made.  For  example  tlie  line  /  in  Fij^. 
6ti,  crossing  the  fourth  ventricle  and  the  peduncles  of  the  rerchel- 
lum  is  found  to  ap|iear  in  Fig.  6T  at  the  posterior  bordi-r  of  the 
pons.  The  line  q  impinges  on  the  anterior  border  of  the  pons, 
just  l^ebind  the  emergence  of  the  third  nerve.  Belween  the  planes 
q  and  5.  Fij*.  UT,  and  m  front  of  a  ai-e  to  be  found  the  several  nuclei 
of  the  third  nerve  lyirtg  near  the  floor  of  the  third  and  fourth  ven- 
tricles. Each  muscle  supplied  by  the  nerve  has  its  own  nucleus. 
I  Aa  to  the  order  of  succession  and  aiTangement,  there  is  much  exact 
knowletlgt*.  Tlie  nucleus  for  tlu'  ciliary  must^le  is  the  most  anterior 
and  lies  just  above  the  manunillary  bodies  tiji  front  of  the  line  a, 
Fig.  67).  The  nucleus  for  the  sphincter  pu|)ill;e  adjoins  these 
liehind  Otautliner).  white  StaiT  places  Ihcm  siile  \iy  side  with  the 
pupilhtrj*  nucleus  ami  farthest  fi-oiu  the  median  line.  W^e  know 
certainly  that  these  are  the  two  fi-ont  nuclei  of  the  series. 
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"We  may  here  int^^rpolato  anolhrr  matU't.    In  the  wall  of  the 
third  venlricle  are  founil  fibres  bflong'ing  to  the  optk  nerve,    Be- 
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Via.  n— Mrdiillft.  Puna.  (ViriMim  (JuOiWK'-miUA  itnd  f.lptic  ThBloiTni  Tt«v«|  from  aboT«,  Natural 
■1bi>.  Mint  <>f  ILii'i>n'<(>n>iarj'  >-pn*l]niui  Iiim  liw-u  i.-iit  Kwiiy  by  (>'[j«taorlM>ii<nl.  two  wirltlar  DimI  uii(< 
Tru'iliil  ■.-r-iiiiii  Til'-  iKTvp  niolmin-  f.-r  thr  nifit  p«,rl  iviii»vv<l.  fU«.  flniir^  lotiKt>>i<l.  poBlrrlur; 
SJmI.  uuk-'L'  [Mi-atiK-'llnnUH  ilora.;  ."^'if.  xiil'-ii-  IjitirrAllH  iIkiiuIU:  fntj,  lunlimluH  (cnLVIIti- ;  f'itr.  fuiil- 
cuIMubcuD'AUm:  fW,  riiiiii'uliis  laliiotli;  inn,  oAlnniiw  wi1)>t>.>riiiH:  7V>r,  ti>)>prt:«)liigii  oiiiiiNiruin; 
CI.  clan:  I'rtt,  C"r)ni«  mUri<nri><:  t'tf.  iii>rtiiii  rm-kHl  ■,  I'/f/.  iii'rvua  anJBtk'uii,  Sim.  ■(riM-  nit^itl- 
l*n-n  ■cittllcm:  K.  iwiiihI  imiIi  .1.-,  lUn  mniTv*:  I'A,  trlsniiinri  liiix>|cl>im>:  Tni-,  trl»itiujii  lu-uvlicl: 
AV,  '^iiiK'nlln  iKrm:  f\in,  fovwn  iiitt»rl<ii'  Li . lo>nis oonrulmin :  liltmi/, culaualunKlluiltniilta  truMiMntM 
o^fiirk-iiti  ii'iaitl;  Jli,  p-inn,  ciil.  ihrmiirh  *tPrt»:  ft/r,  brftrhlum.  cut  Uimuxti  At  /(.r+ ;  l*w<i, 
vrUim 'Tii.*'l'>ilUtrx  niiU-rtus  olili  lli'<  ll^iitu.  1^,  /Vi'.  ftvniiluu)  r«ll  nulcrlarlx;  /I',  d.  trocbl-arla; 
IriH.  llll*-trttehMrr»;  Slin,  Mil'iK  lonsitiKtinalK  ni'-w-m-rptuiJi:  fti,  j»it  .■niricpri^lMH;  yji.  iMMlirior 
pair  oreornoi«(|unilriK^<i<li>A:  '>i,  niiioriin  jiAlrnf  F»rponLquMti|rt.'ii)inti.  Irnii.amiof  (nr  pooiv- 
rlur pair:  Jlrqii.  Ariti(>ril»!'iiiili-riiii  intli:  Sril. <iiil<-iiPtcnr|>. nandns^ngiCitdliialis:  .4]'. nilnn mjrp. 
qiuulr  li-nxuvf-rwi*:  dV'"'  ^"H"'*^  K^"'''"'^'"'"  ■H'^Hnl'';  (/ip,  gbilHlula  plDMlia:  iVc,  p<Htiinrii}tis 
cni)a>il.  TrK.  Irlxntiurii  )iala'iiiil»'  HI',  im'icl.nn  linln-iiiiln:  FS.  rvntnmlua  trrtltii:  TiK.  inniln 
VHitrii-iill  IJ^II:  (v<m,  co'nnii«ii™  >iii>lli«.  riirx,  ilialiumiu  <iptlcuA:  Sfell.  •ulcus  chnp'tfii-ui-:  f^. 
piililiinr:  TV>i.  Iiiljcrt-iiliiin  ntii^-i'liiN  Sii;  *tnn-  ixTD^rn;  II,  mririn  of  firainifn  of  Mi>iipit:  (em. 
w-imiii-oairn  iii»t«-r1'>r:  f'r!,  iMluiiitnn  furniru  ftiii,  ncptnin  pvthi<?l'luBi :  Vti'L  I^nl^^^^llll^'  m-MI 
|*'(Iiic[ili:  .Vr.  uu'-k-<iit(.'au<lAlii>.   tVi.  niitf  nor  horn  ttf  Mttral  rcittrldB'  6'tr<r.|cutiurijn"'ri'<caJI>ai. 

twcenthem  and  the  nucleus  for  the  piipit  nincommunicatini^  fibres^ 
and  It  can  happen  as  in  Oraefo's  ca«»e,  1856,  that  all  the  exterior 


Tto.  ee. 


Thi*  above  :iii(l  the  i-ciiKuiiitiK-  nnclL-iniv  plactil  liy  K;ihler  and 
jwk'  and  also  by  Slarr'  :irivr  aitalystH  of  twenty  casos,as  follows: 


Tlicah 

1.  Ciliary  MiiHt-li'. 
'J.  Roctus  Inti'i'niis 

4,  B«ctus  Inferior. 

ovc  scheme  takes  in 

3.  Sphiiiet^'i"  Iridis. 

5.  Levator  palp.  Superior. 

fi.  Ri>cttiB  Suin-rior. 

T.  Obhqnus  Xurei-ior. 

all  the  nuclei  of  the  third  nei'\'eon  Iho 

'KeiWctmftf-  H.'tlkiinil^,  1K8I. 

'  Jniii^inlof  NvrvoiMaml  Mi.'iitii]  Dikouki^*,  Muv,  1888. 
10 
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np-htsidd  in  the  order  as  now  accepted.    It  must  be  add>>d  Ihat" 
Bttll  unuLliLT  iiuci»!ar  cluster  is  admitted  lyiug  in  fi-onl  oi  tlit*  cor- 
poi-a  quadrigemina  which  pi*esides  over  the  function  of  convergence! 
of  the  visual  lines,  indt-pendent  of  the  nuclei  for  the  intomi. 

Anothei-  fact  of  importance  is,  tliat  the  reg-ion  wlien-  are  located 
the  nuclei  for  the  eiliary  muscle  and  for  the  iris  is  supplied  by  a 
speeial  ;irt.<Tial  branch  which  has  no  relation  with  the  region  in 
which  the  other  nuelfi  aiv  found.  In  this  farl  lies  an  cxiilanation 
of  some  t:ases  of  isolatt;d  paralysis  of  these  groups  of  nuclei. 
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From  the  nuclei,  fibres  pass  down  and  back%vard  to  reach  tho 
base  of  the  brain  and  fro  through  the  [>i_'diinelcs  of  the  ceit'hriim. 
On  their  way  they  go  through  the  r»«l  nucleus  of  the  teg-nu-ntum 
(German  Imube)  and  then  meet  the  next  layer,  viz.,  the  substantia 
nigra,  before  reaching  the  ik'S  |>edunculi,  Gaihfi-mg  into  sevei-al 
distinct  bundles  or  rootlets  they  unite  in  the  ti-unk  of  the  nerve. 
These  facts  are  displayed  in  Fi^.  <i9.  to  which  we  shall  a^in  refer. 
Starting  in  close  pi-oxiniity,  the  thiixl  nerves  of  each  side  divcr^ 
from  the  fr<^nl  of  the  pons  to  thi-ir  separate  destinations. 

Tlie  nuclei  of  the  fourth  or  trochlcaris  nerves  lie  in  close  vicinity 
to  the  nuclei  of  the  third  just  behind  them,  between  p  and  o,  Vik-  6T, 
but  their  i-ool  (Ibi-es  near  the  floor  of  the  vcntnelw  pui-siie  a  very 
dilTeivnt  course.  They  nu)iint  upwai'd  and  backwani  to  the  sidi-s 
of  the  velum  niedullare  anterior  valve  (of  Vieussens),  and  there  they 
rat^^'rlace  with  each  other  from  opposite  sides  of  the  median  line  and 
cross.    The  situation  of  the  uuclei  is  where  the  line  p  in  Fig.  lir 


J 


myovi/LAn  risroJf  Ji"J 


Dl 


141 


touches  Iht!  roof  of  the  i-ntranco  to  tho  roui*tli  vrntricle.  In  Fig".  68 
it  is  denoted  by  TV.  After  crossirijf  to  opposite  sides,  the  fasciculi  of 
fibres  unite  to  a  bundlt^  which  winds  around  the  cms  ccrebflU  ad 
corpus  r)uadrigv)uinuni.  nnd  comes  to  light  at  the  side  of  the  pons, 
between  it  and  the  pedunciiluscet'ebr). 

The  nucleus  of  the  sixth  or  abducens  lies  on  tho  floor  of  the 
fourth  wntncli'  nfar  or  a  litth;  in  front  of  its  m»ddU',7i,  Fig".  G7,  and 
the  fascicuH  which  form  its  trunk  pass  throuKli  the  teg-nientuni  and 
flbres  of  the  pons  to  apptsar  at  its  posterior  edj^e,/,  Fif.  67.    The  in- 
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nB.M-aa<imi8»icUoatbr(ivicblbrBtsliilnt)i«M«!<«BljDe.  Rljrht  Bolt.  X»tvr«l  Hem.  OC 
CllM  ewilMfcl  conr>iluIkia*  in  llv  lancltniUnal  Ihnurv,  a  pnrtiuin  mljr  ><t  Itir  front*)  1<>l>r.  r./r. bi drawn. 
fWa.  f nBlTHliui  uit.  nml  iij4b^I«:  F*>p.  fui>k-<i1ii*i  \<i^\.  itiril,  hMu.;  Cr  vaiiiiIIh  cvntrnlii:  t'arr, 
calttnu*  MH|iCoriu.i:  f'i>rp.  luntnipa  cwcuni  ijiwi  .  /'p,  i>jraniit]:  /^l.  )>i-iia;  ^Nm.  rirranx-ni-ii-Riiin 
•■I.;  J>  pM  pHluiiculi;  ///,  uM-vin  Qculnmaioriiia:  ('iB.otirpin  iiiajiirinllaw.  OjrxlwHuin;  Sio. 
ailciMliif.  »Bt.;  Ak|^  onlciwior.  po!!!.:  .ShiH.  &iil(MinhuHi>i[it.  n>a>;nii>;  ■*iii;i.  wilrni  »up  punt:  Ski. 
ante  PUp.  HOI.:  JUa,  Mkw  Inf  «nt  ;  t.t%n,  \<)\,\w  inf.  iii»il.:  Iav,  l<  ><u*  inf  p-vl.;  J>i).  lulnia  «iip. 
piML.;  £jM.  lohu>  «up.  BMd  ;  n.  riitrth  viwtnclf:  riKH.  Tr-lum  ii'itlulLin- ant  ;  /«,  lliipiU;  6r, 
bbnlUB  evQlmlin:  f.'ii.  diliiwii;  >>>-.  f-illiiiii cm.iiiiiiiilc:  'Jr.  iiitii-r  vnltiitn.';  /^r,  tnrRial^c^fvbelU; 
Ch  imdK:  tVri.  noflultiK;  .Vt  Diii'lniaifcii;  f/i .  r>.[ii>is  nii-^iillnrlTi  vrrlli-alin;  /lA.  nunu«  innliilUrU 
HrtBoatalh'  /■',  rrnfMiifiiYlliH  n.  lit  i.-hli-"rr-.  ^ip,  •■i'il  qnml  \\im\  :  ^i,  c(>ryi.  qiMuL  Out.;  8Df, 
POKH  OOrp  (pMd.  tmuT«nw;  .4.9.aiiumt]i>^(ii*  Hylvn;  AAS,  niIIIIiiii  ml  n>tii»-liii'I  ^ilvtl:  f^Jji, 
|dB>4utapiiM-aIia:  nji.i  miiiiilwiin  jiin  i  ii  i  /,'i|>,  I'-H.'^NSti-iinfraplm-BJi^:  f/A.icttneii(>iiUitb<.>iiu1iM 
noa.  Uiiperaiirfiww of  optic  tlulaniiw:  TAoin.  mi-illiui  kiirfiin' nf  ojiiii^  tlmlnniiin:  /*>'.  {JulviDBr 
llwtofTii:  !>«.  t«<ila  minlni]!  icrUl:  LVim.  coimiiiMiiira  niolUn:  .*4iii,  duIc'iib  Munrol;  ,lf.  ri'inoii  of 
U»  (uf«inrn  o(  Nooroe;  JiJ,  coliundaforoU-l*  (niioff  ul  Ji:  ,Vr,  mipjinw  i-«iicl«tiiu:  .'Tic-  mna  i^or- 
mmk',  /^vif.  prduDim  iKBrpil  iK'liucidKcut  •(<(  SI  f.>:  rv^a.  fminiwDi-a  aut.:  Lt.  luinlDik  («rniiiiitlis; 
IhknanMB  riptk-uB:  //.  iiFrriiit  opilL-tw:  Vh.  chiasm*  nm-nrum  o|tUnirum:  /ft/.  tnriimllbulLiin: 
MKlmapbjn:  Thr.  tub»r  cliKTiriim:    C<».  wrpucwllowni;  Om*.  icvno:  Ace.  roatruni;   C'i>6a, 

tervHting^  fact  abiHit  the  nucleus  of  tlie  sixtli  is  that  some  fibres 
trtuu  it  run  forward  to  mingle  with  Ilbrr-s  from  tho  nueli'usof  the 
rwtus  intemus  (third)  of  the  opposite  side.  This  establishes  the 
associated  lateral  nioveineiit^  of  the  eyes. 

It  is.  moreover,  dt-clared  by  Edinffor,'  that  just  under  the  Jloor 
>f  the  fourth  ventricle  nm  ]on;?itudinal  ftbrfs  its  who] i*  len^h  on 
fither  side  of  the  median  line,  which  unite  all  the  nuclei  of  I  he  ocular 

'"Zithn  VuHtwuiigun  liber  den  Baa  der  nervniwnCeiitralorgaTi^."  Leipzig, 
l«8\  pp.  OS,  W. 
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nervps  on  tho  sanio  sidf.  and  in  the  repion  of  the  posterior  cox 
quadrig.  then*  :tt\'  fibres  whu'h  unitt^  tlie  oculo-iiiotoranil  irochlcaris 
of  one  side,  with  the  abducuns  of  the  other. 

Spitzkni  shows  that  well-iiiarlied  long-itudinal  fibres  run  mcsUillj' 
beneath  the  ruiutli  ventricle,  and  near  Ua  caudal  portion  they  cruss 
to  opposite  sides.  It  is  also  probable  (Bechteiew,  I88:i)  that  from 
the  posterior  cIuBter  of  the  nuclei  of  the  third,  tlhres  proceed  to  the 
nucleus  of  the  facial  which  connect  the  orbicularis  palpebmrum 
ixith  the  ocular  muscles. 

The  nucleus  of  the  facial  is  below  that  of  the  sixth  ncr\'e  and  a 
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Klo.  n,~{VnM(Srt-tl(iiiatlVHiltli>nIiiilli'-»'<>db]r  liner.  Flgoi  nn.nn  rA/i.TliAlivrntutoptlcUB:  Oirn. 
eorpiMlt«nl«<'Uliiiii  nimtlali-;  t^l.  cifTiiiin  (.aiiioilIhiumi  lalrmli.-;  //.  inv^tus  opiKiia;  f Vfiji,  hundia 
ffxim  tlicpmliTii^eoinniU.'nuv:  .V(«.  red  ni»'li>iiBi>rULP  t(^Kniri]Uini:  ///,  ront  flbruinr  Ilwoculiimo- 
lor  tii-rrt>;  Fi-tn,  pHluni>itliiiii-<:irp»rfciiiuunHilllu'l]i;  M,  Ni-)'u<M't'*  fulUitaUi-IIKviirgtRRituui  cro— Inj;. 

little  posterior.    Its  flbivs  have  a  peculiar  course,  which  we  omit  to 

describe. 

11  Avould  be  venturing  beyond  the  boundaries  of  a  treatise  like 
the  present  to  discuss  elaborately  the  questions  of  cerebral  pathol- 
OK-V  «'hich  force  themselves  upon  us  in  numerous  cases  of  ocular 
paralysis.  They  are  haiwllcd  In  the  ophthalinic  journals  as  well  as 
in  treatises  upon  brain  disease.  The  adiTiit-alih'siiinniary  of  Mauth- 
nei',  "  Die  ursiichhcheii  Momciite  der  Aufreuuniskellfilnnungren,"  pp. 
393  to  4Ti,  1HS5,  18S0.  has  thrown  a  Hood  of  liyrht  upon  an  obscure 
topic,  by  his  masterly  analysis  and  groupin;?  of  cases,  and  by  the 
clearness  of  his  discussion.  Reference  may  also  be  made  to  Cowers, 
on  "Diseases  of  the  N'er\'ou8  System."  Within  throe  years  numerous 
articles  havi-  appeared  both  in  this  country  and  in  Europe  upon  the 
pathologry  of  the  reg-ion  we  liavc-  been  di-scribin/r.' 

*S<v  Hovraril,  "BMaterai  Oplithnhiioiik'jiin,  Bullior  Paralyaid,  Tfthos, 
Ixws  of  Sight  niid  ticnrfngr;"  Artier.  Jmimnlof  Meet.  SctfiicM,  ildreh,  18SD,  p. 
£18. 
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While  roniiorly  tlu"  opinion  iin-vailiMl  tli:it  iti  thi?  groat  propor- 
tion of  cases  the  .site  of  the  leiiion  of  ocular  para  I  vsis  was  in  thd 
orbit,  we  aiv  no%v  enabled  to  say  positively,  that  many  cases  sfb 
ceiv?hi-al  and  nuclear  which  once  would  have  been  called  orbital. 
We  aiv  not  always  able  to  spe;ik  positively,  because  sometimes  uo 
is()luLed  paralysis  may,  because  it  gt^ts  well,  he  thouf^ht  to  be 
orbital  (peripheral)  and  in  the  end  pit)ve  to  be  the  precursor  of 
tabes  doi-salLs.  In  fact,  one  uitist  very  carefully  eollwt,  and  sift, 
and  estimate  symptoms,  and  t>e  familiar  »'ith  brain  ftmctionsand 
lesions,  to  be  able  to  cope  with  the  difficulties  in  diagnosis  which 
many  cases  present.  As  between  cerebi-al,  basal,  and  orbital  lesions 
we  ran  stat*  only  a  few  prominent  facta.  We  may  pi-emise  that 
in  onier  of  frequency  of  paralysis  the  thirtl  nerve  comes  Drst.  then 
the  facial,  the  sixth,  and  the  fourth.  Hulke  found  among  Vi",  cases 
tlie  external  muscles  alone  affected  in  S4,  the  internal  muscles  (iris 
and  ciliary  muscle)  in  10,  and  both  togetlier  in  34. 

AlTection  of  the  external  muscles  is  called  ophthalmoplegia  ex- 
t4.*ma, of  the  internal  miiM.'ieK ophthalmoplegia  interna.  If,  as  often 
happens,  the  third  alone  is  alfected,  it  is  undei'stood  by  the  above 
anatomical  statements  how  this  distinction  Is  founded  upon  the 
peculiar  localization  of  its  nuclei  in  the  brain.  If  one  niu.sele  after 
another  fall  a  prey  to  paralysis  on  either  one  or  both  sides  (pt^rhaps 
only  those  under  control  of  the  third,  and  fn  succession  the  fourth 
and  the  sixth  bifome  involved),  we  may  well  think  the  ease  nuclear. 
If  the  muscles  bclong'ingto  the  third  in  one  eye,  say  the  right,  are 
affected  and  the  troclilearis  of  the  left  is  affecteil,  this  puts  the  lesion 
among  the  nuclei  of  the  right  side.  Ther«  may  be  iluuble  ptobis  of 
mil  lear  oingin,  while  it  may  also  own  an  orbital  cause  in  symmetri- 
cal periostitis.  Defect  in  the  lc\'alorcs  palpebrarum  and  in  both 
superior  recti  of  congenital  type  must  be  referred  to  the  nucleL 
All  the  external  muscles  of  each  eye  may  he  paralysed  as  a  congen- 
ital condition — and  the  trocWoaris  mayor  may  not  be  included: 
the  pupil  and  the  accurniitodatiun  remaining  unimpaired.  Bee  re- 
marks imder  Ptosis. 

JJuclear  paralysis  is  sometimes  sudden,  it  is  usually  slow  and 
affects  successive  parts;  it  is  often  iucomplele;  it  is  apt  to  be 
worse  at  night  and  when  fatigued ;  it  may  be  unilateral  or  bilatei-aU 
The  dilatation  of  the  pupil  may  be  riiodcrate;  :i  very  significant 
symptom  is  somnolence,  and  a  must  important  sign  is  thu  absence 
of  dtmbie  images;  there  may  be  no  pain  or  pain  may  be  severe.  At 
lf>ast  four  cases  an*  on  n^cord  m  which  the  disease  was  fuurtioiial, 
that  is,  m  two  with  autopsy  nothing  was  found,  and  in  two  attended 
by  exophthalmic  goll  re,  recovery  occurred  (see  Howard,  L  c).  Other 
complicating  lesions  are  common,  when  adjacent  and  i-emote  nuclei 
become  diseased,  such  as  bulbar  paralysis,  facial  palsy,  muscular 
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atrophy,  loss  of  hearinp",  of  siphl.  Thi'  8iiITeritipsor  l.Iie  poet  Ueino 
bi!toi)^t>(l  l«  tiliis  fjily^fuiy.  Gi';u'fn  calltMJ  attention  to  anirfitheKia  of 
till*  skill  of  the  race  in  cciTbral  paralysis.  On  the  other  hand  Ihure 
may  be  extreme  neural^'ia,  and  insanity  sometimes  occui-s.  Loco- 
motor ataxy  and  paresis  may  occur. 

Acute  casBs  iirisc  from  inllanunfLtion  of  th^  ;rrJiy  matter  of  the 
thinl  and  fourth  vontricles  (polio-uncephalitis  superior  of  Wernicke) 
or  from  hemorrha^.  Ah  would  be  expei'tin),  diabetes  not  itifre- 
qdentiy  exists.  In  acute  eases,  Wernicke  has  seen  acute  double 
optic  neuritis.  In  chronic  ciises,  the  optic  nerves  may  be  atruphieil 
or  impaired  or  intact.  Acute  cases  may  be  suddenly  fatal,  wliile  a 
case  of  Etters,  1382,  mvolviiiitr  a  series  of  nerves  from  the  second 
to  the  eiffhth  with  profound  paralyses,  recovered  ahnost  entirely 
after  seven  weeks.  Finally,  this  k'-sion  is  sometimes  congenital, 
althoujErh  some  cotipenitul  def4^cta  in  eye  muscles  are  due,  nor  to 
paralysis,  but  to  absence  of  muscles  or  their  iacorR'Ct  insertion  or 
imperfect  development. 

With  the  discussion  of  nuclear  disease,  all  that  relates  to  the 
a^^'ucy  of  the  brain  in  ocular  paralysis  Ikus  not  been  said.  On  the 
one  hand  we  must  admit  that  the  nuclei  have  representative  centres 
in  tile  cortex  and  fibres  to  comuiunicale  with  them,  and  on  the 
other  hand  root  ttbrcs  go  to  make  up  the  trunks  and  pass  through 
considerable  portions  of  brain  tissue.  The  latter  have  been  alluded 
to.  The  cortical  centres  are  not  definitely  known,  some  have  pla^-ed 
them  in  the  temporal  lobe  (Hansen  and  Vglckers),  others  in  the 
angular  k>"''''**  (Munck),  others  in  the  occipital  lobe,  but  no  certainty 
exists.  It  IS  known  that  superQciat  mtlammntion  of  the  postehor 
part  of  the  brain  has  been  attended  with  ocular  paral>*8ls. 

Paralysis  from  disease  at  the  base  of  the  brain  xa  much  mora 
familiar  and  more  frecjuent  than  nuclear  panilysis.  It  is  not,  how- 
ever, easy  to  be  certain  as  to  the  locality  of  the  lesion  even  when 
it  is  at  the  base,  because  nuclear  and  basal  paralysis  may  have 
identical  symptoms.  It  is  only  in  case  the  inner  muscles  of  the 
eye  an-  either  exempted  or  are  the  only  parts  affectetl,  that  we  have 
an  absolute  dia;^u>stic  .(^ijL^n  in  favor  of  nuclear  disease.  Basal  dis- 
ease involves  all  of  the  nerve  trunk,  and  we  are  to  look  to  concomit- 
ant signs  to  aid  the  diagnosis.  One  or  many  nerves  may  be  in- 
volved and  on  one  or  on  l>oth  sides.  One  condition  may  be  referred 
to,  viz..  paralysis  of  the  oculo-mot«r  ner\'e  and  crossed  hemiplejcria. 
This  implies  a  lesion  at  the  peduncle  of  the  cerebrum  which  in- 
cludes the  trunk  of  the  thini  nerve.  If  all  the  muscles  supplie<l  by 
the  nerve  an*  pai"alyzed.  the  lesion  is  at  its  emergence;  if  only  the 
extrinsic  ocular  muscles  (ophthalmoplegia  externa),  the  lesion  ^viU 
bi-  in  the  substance  of  the  cms. 

There   are   sometimes    cast-s  of   r»*current    ocular    [Kiralj'sis. 


J 


ifaiithncr  has  polli'cted  fourt^wn  of  the  oculo-inotor  n«r\T.     1  Kiavy 
se«'ii  a  girl,  apnl  five  .vea,rs,  in  whom  tliis  liiippciu'd  live  limes. 

The  cause  is  usually  inHammatory,  and  sometiiiiea  tubercular, 
and  sometimes  trmtiiatic  from  falls,  ami  locat*>iI  at  thn  bas*'.  We 
havp  occasionally  paralysis  of  similar  nerves  of  opposite  sides 
siuiultaneously  or  in  suoeession;  For  example,  of  both  oculo-tiiotor 
or  both  alHluoonU*s.  Tliis  may  be  either  juielear  or  basal.  If  the 
latter,  there  may  be  tumor  or  deposit  of  inllainniatory  tissue  -with 
shrinking,  or  pressure  of  an  enlarged  urt«ry  and  its  branchos. 

Jiemi<tnopsi'a  sometimeH  accom|>anie3  paralysis  of  motor 
nerves;  the  latter  may  be  basal  or  nuclear.  The  existence:  of  optic 
neuritis  is  aj^inst  a  nuclear  lesion.  With  motor  paralysis  of  one 
eye.  if  that  eye  be  totally  blind,  ami  llie  other  have  temporal  hem- 
ianopsia, the  cauBC  Is  basztt.  If  tiemianoitsia  be  homonymous  and 
the  motor  paralysis  affect  but  one  eye,  we  cannot  decide  upon  the 
locality.  The  combinations  of  nerves  affected  and  of  other  cerebral 
I  symptoms  are  almost  countlesH.  Ttie  UiscusKion  of  them  must  be 
left  to  treatises  on  the  brain,  while  much  is  t«  be  found  in  Mauthner, 
loc.  tit. 

A  condition  deserving"  mention  is  paralysis  of  all  muscles  of  one 
eye  due  to  lesion  at  the  superior  orbital  flssun",  viz.,  periostitis  or 
thromboels  of  the  cavenmus  .sinus  or  ]>uhuiting  exophthalnius. 
CasMt  arc  on  reeortl  of  alTection  of  both  eyea  by  symniotrical  disease  ■ 
at  the  apex  of  each  orbit,  scirrbosis,  tumoi-s,  gummatji.  When  the 
disease  is  located  here,  the  condition  of  tlie  optic  disc  will  be  sigmH- 
cant,  and  there  will  be  other  signs  in  local  pain,  tenderness  on  pres- 
sure  AgAinet  the  globe,  exophtbalmu.s,  etc. 

A  case  of  double  paralysis  of  the  rej-ti  externi,  which  I  was  per- 
mitted by  the  kindne.sa  of  Prof.  Janeway  to  obser\-e,  was  by  this 
circumstance  diagnosticated  as  due  to  a  basal  lesiim  at  or  about  the 
pons  Varolit. 

GalezowsUi  and  Diichenne  have  seen  cases  of  bilateral  paralysis 
of  the  third  and  of  the  sixlli  in  s[}inal  disease.  Lesion  of  llie  sixth  is 
the  most eomnion.  Unilateral  let^ionsareeouiuion.  In  spinal  eases 
the  paraly.sis  ls  likely  t-o  be  incomplete  and  not  to  Iw  pennantnU 
Nq  other  sign  of  spinal-conl  disease  may  occur  for  a  long  time,  aud 
this  symptom,  while  unsupported  by  others,  will  remain  of  doubt- 
ful significance.  The  motor  nerves  of  the  eye  often  become  im- 
plicated at  a  later  .stage  of  the  spinal  disease,  and  then  the  lesion  is 
not  transitory,  but  pennanent.  The  implication  of  the  optic  nerve, 
as  will  hereafter  be  mentioniHl.  is  similar.  Loealizi'd  ordissrnun- 
ated  sclerosis  of  the  bi-ain  gives  rise  fivijuenlly  to  ocular  paraly- 
sis. But  partial  paralysis  is  more  characteristic  than  complete 
paralysis.  Irregular  and  spasino^Uc  movements  of  the  globe,  with 
double  linages  of  bizai're  character  and  vvhicli  often  cannot  be  de- 
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scribed  or  portrayed,  jvre  wry  roTiiiiion.  I  once  observed  a  case 
of  Ihijfkind  until  death;  tht-i-e  were  numerous  j):irdlysfs;  bul  at 
the  .intopsy,  made  by  expert  pathologists,  no  visible  lesioDS  of  the 
brain  were  found,  and  a  microscopic  examination  was  not  made. 
Tlie  weather  was  very  liol  and  tlie  bniiii  eoiild  not  be  preserved. 
In  some  autopsies  (Li^ube),  the  trunks  or  the  uuitores  uculoruni  and 
of  the  sixth  have  been  transformed  into  gray,  thick,  and  hard  cords. 

It  must  be  added  that  theiv  is  an  intimate  association  betwe<>n 
the  nuclei  for  the  pupils  and  for  the  recti  intemi,  amountuij?  to  a 
separate  centre.  Only  by  this  hypothesis  can  the  so-called  Argyle 
Robertson  symptoms  of  early  locomotor  ataxy  he  explauu>d,  viz., 
that  the  pupils  do  not  contract !«  light,  but  will  contract  upon  cnn- 
verjrence  of  thy  visual  lines.  The  intimate  relation  of  the  upper 
part  of  the  spinal  rorrt  to  the  pupil  is  also  evident  m  the  control  of 
the  cilio-spinal  centre,  which  is  locnted  about  the  seventh  vert-ehm. 
over  cuntr.iction  vf  the  pu])iU  by  paresis  of  the  sympathetic  fibres 
which  conti'ol  the  blood-vessels  of  the  iiis. 

Orbital  paralysis  arises  fi-om  inflammation  of  the  connective 
tissue  or  from  periostitis,  fi'oni  tumors,  from  wounds  and  injuries. 
Pain,  tenderness  on  pressure  or  on  percussion,  are  important  si^s. 
One  must  push  the  JJnger  deeply  under  the  run  of  the  orbit  all 
around.  The  case  will  often  have  to  bo  observed  for  some  time 
before  a  conclusion  can  be  reached.  Finally,  rheumatic  or  per- 
ipheral paralysis  may  occur,  as  from  sitting*  in  a  drauj^ht,  and  the 
sixth  nerve  is  oftcnest  concerned. 

Ckincludinjr  now  this  imperfect  sketch  of  causes  and  etiology,  it 
remains  to  be  said  that  fully  one-half  of  all  cases  of  ocular  paralysis 
are  due  to  syphilis  and  especially  to  the  late  forms. 

Ill  addiliou  the  following?  etiological  conditions  may  be  found* 
Cerebnil  hiunorrhagfa,  circuniscribiNi  pachynieninpitis,  meningitis 
on  the  convexity  of  the  heniiflplii'res.  and  this  both  ordinary  and 
tubercular,  abscesses  at  the  bjLse  frecjuently  from  auml  disease,  en- 
largement of  the  arti-rifs,  aneurisms,  arteritis  obhtenuiK.  tumore 
including  gummata,  idiopathic  diseases  of  the  trunks  of  the  nerves 
at  the  b;i*e,  such  as  neuritis,  gummy  degeneration,  tubercular  de- 
generation, lymphomata,  gray  degenoriition.  We  have  also  par- 
alysis from  diphtheria,  from  diabetes  mcllitus,  from  nicotine, fi-om 
lead,  and  from  injuries. 

Prognosis  must  always  bo  guarded.  Rccoverj-  ls  frequent,  but 
the  poHsibilitius  of  ])n>gi-essive  disease  in  the  brain  or  spinal  cord 
are  not  to  be  overlooked.  There  may  tw'  a  Inng  mterval  of  exemp- 
tion, but  in  the  end  some  mental  disease  or  cerebral  tumor,  pro- 
gi^essive  paralysis,  or  locomotor  at^ixi.-  may  develop.  If  syphilis 
can  bo  made  out,  medication  is  likely  to  Iw  effective, 

7V^«/m*)H/.— Necessarily,  we  nuist  take  Into  nccoimt  the  proba- 
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Ue  t-niisf  Jind  localization  of  the  disenst^  and  when  this  is  donhtful 
w  full  ba*.'k  on  giriicral  piinoijiles  ur  tht-nipfutics.  A  |mLii!nt  in  llm 
early  stugv  wf  Ins  trouble,  who  lias  double  iniagfs,  will  close  odv 
eye,  or  wear  over  it  a  scroon.  It  is  well  for  short  periods  to  put 
the  screen  over  the  sound  eye,  to  keep  thu  inuscles  of  the  other  in 
practice.  Soon  .ift^r  the  lesion  there  jiiay  be  headache  or  syinp- 
lonm  which  sugrgest  leeches  or  cuppinff,  hnl  not  oft^n  is  depletion 
propifr.  Blisters  by  cunthandal  collodion,  of  small  extent,  over  the 
(euiples  or  rorchen.d.  are  useful  a&  peripheriil  stjinuliints.  Iodide 
_^  of  potassium  would  hv.  given  in  small  doses  m  noii-syphilitii:  eases, 
f  and  in  large  doses  m  syphihtic  cases  according;  to  t]it>  stage  and 
peculiarity  of  the  constitutional  disease.  Electricity  may  he  applied 
by  the  faradic  current  or  by  the  mtcrrupli-d  galvanic  ciirrent,  the 
fbrmer  preferably— one  pole  upon  the  temple  or  behiiiid  the  ear, 
the  other  by  a  small  sponge  upon  the  globe.  Its  efficacy  Is,  to 
the  least,  veiy  doubtful. 

Te  alao  use  strychnia  in  moderate  doses  after  a  few  weelfs  have 
We  chiclly  rely  on  spontaneous  absorption  of  the  mis- 
I'ous  exudation  or  hemurrhugf  or  thickening.    In  case  of  tumors 
f-or  of  organic  cei'^bral  or  spinal-cord  disease,  our  attention  is  neces- 
l«»rily  chiefly  given  to  them.      Michel  has  proposed  mechanical  ex- 
erctso  of  the  affected  muscle  by  pulling  the  eye  forcibly  to  the  side 
toward  which  it  cannot  turn,  by  fixation  forceps,  having  flrjrt  in- 
Btilled  a  solution  of  cocaine.    This  may  be  done  once  daily  or  once 
in  two  days.     Bull  has  found  good  results  from  the  procwding. 

I  When,  however,  no  iniproveruent  takes  place  after  the  lapse  of 
two  or  three  months,  we  have  little  right  to  expect  it;  but  in  most 
xases,  a  degree  of  betterment  or  entir-e  cure  will  have  occurred. 
For  stationary  conditions  when  double  images  are  not  too  wide 
apart,  wc  may  employ  prisms.  It  is  sometimes  possible  to  wear 
prisms  as  high  as  S"  or  10",  but  bej'ond  this  they  become  too  clumsy 
to  be  ordinarily  tolerated.  In  adopting  them,  this  rule  is  to  be 
remembered:  J*ut  the  base  of  the  prism  ioivarti  the  image  ivhich 
■  i>  to  he  injinenceti.  The  total  number  of  degrees  n^ijuired  may  be 
dinded  between  the  two  eyes. 

The  eye  winch  deviates  the  niost<,  or  which  is  weaker  io  power 

I  or  in  vision,  will  wear  the  stronger  prUm,  when  between  the  eyes 
a  diflerence  is  to  he  made.  Fn-quently  the  nuiscles  undergo  oliant^es, 
and  rtvjuin'  eorn'S|>ondmg  alterations  of  the  prisms.  The  perma- 
nent use  of  pnsnis  is  in  fact  a  rarity,  and  pertains  more  especially 
to  cases  of  vertical  diplopia.  Double  vision  beginning  10"  or  less 
above,  and  for  all  the  field  below  the  horizontal  meridian,  or  which 
conceiTis  the  median  region  of  fixation,  is  the  most  distressing,  and 
calls  loudly  for  aid.  The  office  of  prisms  is  usually  contined  to  these 
ji!|poos,viz.,  on  the  median  line  and  for  pari.s  on  or  below  the  hon7.on. 
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In  fact,  to  cxti^nd  thuir  inttuenco  over  tht-  whole  field  is  inipossitilt*. 
bycauae  the  ivl:itii>iiH  of  tin;  cloiihlt-  imagi-s  Ih-coiiu-  entiivly  ilitTtTi-iit 
in  its  various  purts,  and  it  is  impracticable  to  adapt  prisms  to  the»c 
chaai^es.  Prisms,  like  crutches,  may  be  greatly  acceptable;  hut 
tlit-y  an;  imperfect  substituu-a  foi*  sound  muscles. 

Wlien,  however,  a  case  has  cxistwl  for  months,  and  is  beyond 
the  utility  of  prisms,  and  dot's  not.  improve,  an  operation  will  ofti'n 
sei*\'e  an  admirable  purpose.  Operative  proceedings  ai-e  twofold: 
1sl,  sim|)le  tenotomy  uf  one  ur  niuru  muscles;  2d,  advancement  of 
the  iinpain-d  niuscles. 

For  such  a  case,  for  cxampb-,  as  irapt'rfecl  paralysis  of  the  sixtti. 
or  sometitues  when  It  Is  wholly  jjaralyzwl,  a  tenotomy  of  one  or 
both  mtemi  may  be  indicated  and  ^ive  a  useful  residt.  Both  must 
generally  be  divided,  because  in  the  opposite  eye  the  intemus  has 
under^iie  swondary  conti-action  by  co-ordinated  function,  and  the 
iiiternus  of  the  impaired  eye,  by  bein^  wiioiipoaed,  ha.s  passt^d  into 
a  sjmilai'  condition.  The  ^reate-st  stnws  m  such  an  opi^ration  is  to 
be  laid  on  the  interims  nf  the  sound  eye,  because  undue  freetiom  in 
loosemtijj  the  ititernus  of  the  injured  eye  will  tend  to  exuphtliahnus, 
to  sinUingr  of  lliu  caruncle,  and  to  runder  the  griobe  incapable  of 
sulHcient  movement  many  dii*ection.  On  the  Injured  eye,  if  any 
such  tenilency  appear,  a  suture  must,  at  once  he  doepLv  entered,  and 
drawn  tight  to  prevent  umUie  slipping  baclc  of  the  tendon.  The 
effect  on  the  muscles  is  to  be  measui-e*!  by  iisin^  a  lighted  candle,  a 
rwl  glass  and  [irisms,  and  sin^.'-Ie  vision  must,  if  pitssible,  be  secured 
to  a  point  far  tvithin  the  functional  ranpe  of  the  paralyzed  muscle. 
The  ultimate  effect  will  be  less  than  the  immediate.  If  any  [>uwer 
remaiiihi  to  the  damaged  muscle,  it  g-.iiiis  increase  of  function  by 
beitijr  less  seriously  ovei-raastered.  In  fiu-t,  this  principle  has  been 
applied  to  the  advantage  of  a  paralyzed  nuiscle,  to  prevent  both 
the  degeneration  of  its  own  tissue  and  extreme  secondary  contrac- 
tion in  the  co-ordinated  muscle,  by  performing  t.enotomy  on  a 
secondarily  contracted  muscle  within  a  brief  time,  say  two  or  three 
weeks  aft<'r  the  onset  of  the  paralysis.  1  have  seen  Dr.  E.  G.  Lor- 
ing  perform  such  an  operation,  and  he  declared  liim!?elf  satisfied 
with  its  elTect.  I  have  liad  no  such  experience,  and  do  not  l;now 
that  such  practice  is  pursued  by  any  one  else.  The  degree  to  which 
the  muscle  is  loosened  is  very  carefully  lueasiired  and  i^eatraineii, 
beeaust^  the  tvnutomy  is  mlended  to  have  a  piwentive  effect,  and 
also  to  aid  In  the  recovery  of  function. 

For  castas  of  marked  and  ]H'rmanent  limitation  of  motion,  the 
proper  proceeding  is  combined  advanrrmpnl  of  the  partdyzvd 
nmscip  and  setting  back  of  one  or  mort;  of  its  opponents. 

For  a  coiTtret  UTiderstniuliiig  of  this  propivding  some  remarks 
oil  the  anatomy  of  the  oculo-orbital  fascia  ai-e  proper.    Tliis  tissue 
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is  nLso  known  ns  the  capsule  of  Tenon.  If  t\w  upper  nnd  Iowit  HiIb 
tM>  ilividLil  ill  t)ic  riiifUIli'  (li>wn  tu  ttii-  fornix  ami  tin-  Haps  )»■  rorctbly 
drawn  biick.  it  wiil  be  seen,  by  lifting  the  conjunctiva  on  a  probo  or 
u  Ntrabisnius-liook.  tliat  Uwre  is  a  distinct  layi>r  of  connective  tissue 
jfjninK  foTAViird  under  it  to  the  margin  of  the  cornea.  It  is  also 
notifl  that  the  ends  of  the  muscles,  as  they  reach  the  ^lobe,  pro- 
trude  through  it  and  are  clearly  dlsphiytnl.  Pi-essure  with  the  eon- 
rtutity  of  tlie  hook  between  the  eyeball  and  the  mar^^rin  of  the  orbit 
deinonstrutvfi  Uiat  Konwthin^  shuts  olT  the  pai-ts  behind,  and  forms 
a  layer  which  adheres  on  the  one  side  to  the  globe,  and  on  the  other 
to  the  mar^tt  of  the  orbit.  The  structure  which  is  thus  demon- 
strated is  the  oculo-orbital  fascia.  If  Ihc  plobe  bo  enucleated,  the 
tendons  and  the  stump  of  the  optic  nerx'c  will  be  seen  to  stick  out 
through  a  layer  of  smooth  fibrous  membrane,  which  foi*ms  the  cup 
iu  wliich  the  globe  rotiiios,  and  which  in  part  of  the  same  fascia. 
The  same  structure  enters  into  the  eyelids  and  enwTaps  all  the 
muscles  as  they  ad%'ance  toward  the  globe.  It  thus  appears  dear 
that  a  tendon  may  he  entirely  loosened  from  tliu  {jlolie,  and  if  ita 
lateral  and  immediate  i-elations  with  the  fascia  are  not  toni  >ip,  it 
still  remains  in  connection  with  the  eye.  and  can  exert,  an  active, 
although  reduced  influence  upon  its  movements.  If,  however,  in 
det:ichin^  the  tendon,  cuts  be  freely  made  in  the  lat*'ral  n-gioHH, 
the  muscle  will  lose  its  control  over  the  oye,  because  it  slips  hack 
into  the  orbit;  and  if  any  connection  remains,  it  will  be  through  the 
mctlium  of  some  band  of  ti.s.siie  which  has  escapetl  disruption. 
Motais  has  also  shown  that,  aftvr  tenutoiity,  the  ivattachnient  of 
the  muscle  is  laoi'e  by  the  medium  of  the  conjunctiva  and  capsule 
of  Tenon,  than  by  the  tendon.  That  both  in  retro-placement  and 
advancement  of  the  nmscle  the  itu>st  important  factor  is  the  fascia 
and  especially  its  lateral  prolongations. 

The  oculo-orbital  fascia  does  not  admit  of  a  clear  denionstnition 
as  a  membrane;  it  is  too  complex  in  its  raniiflcntifiiis  and  loo  deli- 
cate in  struet»i\i:,  besides  being  perforatinl  by  a  multitude  of  organs. 
It  eiisheatlis  to  a  greater  or  less  degree  all  the  org:tns,  muscles, 
vessels,  uen-es,  et<:.,  which  pass  tlu-ough  it.  For  example,  the  ex- 
t«.'ma)  sheath  of  the  optic  nerve  is  continuous  with  ii,  ;ind  it  also 
adheres  to  the  margin  of  the  optic  fonimen.  Tlio  periosteum  of  the 
orhii  IS  continuous  with  i1,  and  is  sometimes  spoken  of  as  its  parie- 
tal iMirtinn.  But  the  analogy  of  the  pleura  in  its  visceral  am)  jiul- 
monary  parts  cannot  Im-  strictly  m.aintaini'd,  althuuf.'h  it  is  sug- 
gMttHl.  For  practical  purposes  we  aix'  to  bear  in  mind  thi-ee  facts: 
Ist.  ttiat  the  fascia  serves  as  a  cu)>,  like  the  acetabulum,  in  which 
the  globe  revolves  and  makes  enucleation  possible  without  oiwiiing 
lh«*  tlfN'p  parts  of  the  orbit;  2d,  that  it  prevents  effusions  in  the 
orbit  from  easily  Ihulinij  their  way  into  the  lid,  and  beneath  the 
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ocular  conjunctiva;  3<1,  that  it  constitiit*s  a  secondary  attachment 
for  the  ocular  muscles,  n-nders  thfir  combinod  action  more  perfect^ 
and  Diakc-s  it  possible  to  s*'vcr  their  H-udinous  insertions  witliuul 
annulhng-  their  influence  over  the  g-lobc.  A  Turtlier  ivnuirk  is  tliat 
the  raruncle  and  semilunar  fold  an-  intiuiatcly  connected  with  the 
fascia;  and  so  is  the  tfiulon  of  the  muscle  of  Homcr^  ut  the  inner 
canthus,  while  at  the  outer  canthus  the  external  lateral  ligament 
may  be  called  a  process  thrown  out  from  the  periosteum.  Oerlach 
further  calls  attention  to  the  check  which  certain  fibres  exert  over 
the  action  of  the  muscles,  and  at  the  inner  side  of  the  orbit  the 
fi^ro  wliicli  he  gives  shows  how  firm  is  the  connection  between  lite 
fascia  and  the  bony  wall.  Molais  mon'  clearly  demonstrates  and 
emphasizes  the  same  restraining  bands  which  limit  the  action  of 
the  muscles,  especially  at  the  inner  and  outer  margins  of  the  orbil 
{see  Plate  11.).  It  is  always  somewhat  diflicult  to  lift  the  caruncle 
in  a  dissi-ction,  and  it  this  is  done  during  life  considerable  sinking  of 
it  is  liable  to  ensue.  This  has  a  practical  bearing  on  the  operation 
for  converging  squint. 

Verj*  many  methods  of  advancing  the  ocular  muscles  have  been 
proposinl.  To  intelligently  apply  any  of  the  suggest  ions  the  follow- 
ing fundamental  facts  must  Im?  remembered:  (1)  E.xcept  for  x-erj' 
slight  deviations,  which  will  occur  in  cases  of  muscular  insufficiency 
and  will  be  very  seldotn  met  with,  the  opposing  muscle  must  a]wa^'s 
be  divided  and  generally  that  of  each  eye:  for  example,  if  we  are  to 
advance  a  paralyzt-d  rectus  cxternus  of  the  left,  the  intenms  of  the 
left  and  of  the  right  will  both  be  tenotomized.  (3)  We  take  up  the 
tendon  and  adjacent  fascia  to  bring  the  place  of  implantation  to  a 
point  nearer  the  cornea,  and  we  at  the  same  time  turn  the  globe  to 
meet  the  tendon.  (3)  We  must  sliorlen  the  tendon  fi-om  to  two  to 
four  miUiiiielres  and  must  also  dissect  away  superfluous  conjunc- 
th'a.  and  fascia,  both  to  avoid  unseemly  folds  and  to  strengthen  the 
new  line  of  union.  (4)  In  these  numieuvres  we  nuist  keep  a  sure 
hold  uf  the  tendon  we  are  treating  and  not  let  it  become  torn  to  a 
shred  or  folded  up  or  slip  away.  (.'»)  It  is  important  to  secure  for 
the  chief  retainmg  ihreads  a  solid  anchorage. 

Tlie  Biniplcst  proceeding  is  t*>  divide  the  opponent,  dissect  out  an 
oval  piece  of  conjunctiva  from  the  insertion  which  will  be  graduated 
in  siw  ui  the  degree  of  effect  desired,  then  take  np  the  tendon  of  the 
weak  muscle,  and  hold  its  end  by  a  fixation  fui-cepsaud  put  sutures 
through  it  and  the  conjunctiva,  and  attach  them  to  the  strip  of 
conjunctiva  remaining  at  the  boi-tler  of  the  cornea.  The  effect  ob- 
tainable is  small,  bixause  the  sutures  will  not  bear  much  strain. 

Another  proceeding  sulapteil  to  cases  ntiuiring  marked  etTect  is 
much  aided  by  using  a  clamp  strabismus  hook  ma*lc  by  Wecker 
(see  Fig.  TO).    We  sup|K>sc  the  rectus  intemus  to  be  operated  on. 
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Ptd.  1. — Arrangeiitont  of  fA[Mii1e  of  Tenon  in  tuAn. 
jn^  thrnngh  the  superior  ami  inferior  recti. 

CE,  CE,  CE  fred\  nixinpunxiK  or  external  tajwiiV  fonuing  sheath  of  jims- 
oJee.  CEF,  OEP,  dwp  Iftvcr  of  the  nhpath  of  the  ijiuspIcs  foltlwl  Iwwkwurd 
nptm  iUtalt  to  cover  the  posterior  heuiixphcre  of  the  globe.  CBM.  mipi-rficijil 
lay^  of  th<^  !!;hf«th  of  tho  inipcrlor  roctUK  inuwiti  foldwl  t^>  fonri  thi*  ttht^iilh  of 
the  It^vMior  palpohnc.  LT,  LT,  tcnninAl  layers  of  the  aponeurosis  going  to 
the  orbit,  and  tarsal  cartilogM.    F8,  PS,  But>conJunctiv»l  fa<«rla. 

('I,  C[  (blue),  bulbar  or  Intomal  caprolo,  serons  inenihmne  of  the  eyfc 
CI',  inrernal  capwle  folded  beneuth  the  deep  KDrfw^e  of  tht-  leiuloii  iirxl  tinift- 
cle  vhlch  it  covers  to  the  point  I,  n-here  the  estertial  i-ajwiile  leaven  the  iiiiiM-le. 
<^'I,  intertuil  capsule  In  front  of  the  tendon  and  ant^'riorestremityof  themus- 
ele  mrmunding  a  >enin»  hnnui  uxlicatett  by  »  dotUnl  blue  line.  It  »Ui]m 
behind  jiut  where  the  external  nipeule  leaviw  thut  muMrlo  to  gu  to  ilio  or- 
bit :  aiiii>riurly  it  i«  inserted  into  tho  wslerotlc  witli  the  tendon  and  doe»  not 
n-ttcli  the  l>onlcr  of  tlio  rornea  u"  doe«  the  itnbcoiijunetivul  f)u«ia  KS. 

A  Dl,  aponeurotic  ofTtihoot  of  the  iuferior  rectus  muKcle  DI,  split  Iaj  cii%-elop 
the  inferior  oblique  luutvle  01.  D9.  Suiwrlor  rwtus  muscle.  R.  levator  jwl- 
peUrv.  L8,  »u|ierior  tarxnorbital  lit^utent.  LI,  jtiferioi-  tarMi-orbital  ItKa- 
meot.  TH,  Mti>erior  tamua.  Tl,  inferior  tarsus.  CON,  CON.  ttubconjunetival 
apae«. 

Fro.  9.— Arranifementof  cApsnleof  Tenon  in  man.  Horizontal  sertiimpaws- 
Uit;  through  the  inttimal  ami  external  recti. 

CE.  CK.  CE,  CE  (red),  aponeurosis  or  external  eaiwule  forminR  sbeath  of 
muiicles.  CEP.  CEP.  dwp  layer  of  tlie  sheath  of  the  muscles  Tolded  biu'k- 
wanl  u|ion  it»elf  to  eover  the  posterior  heiidsphere.  ADE,  external  lj(fuiuen- 
tou«  offshoot.  ADIJi,  Intonial  Iiganient<in3  offelutot.  FS,  F»,  Bubconjuuc- 
tival  fnwia. 

CI  ll>lue).  internal  eap(>ule.  CI',  Inlemal  eai»ule  folded  lieneatli  tbo  ten- 
don and  tnuw.le  to  the  point  I.  CI',  CI',  intt-rnal  ea|Wiulu  in  fniut  of  the  ten- 
don and  nmarle  whirh  it  covers  up  lo  the  |Miinl  I.  where  the  oiTf^lioot  leaves 
tl;  PumiundinR  a  Bcrouii  burni  KS.  B8.  indieatwl  by  a  blue  dotted  line;  it 
tlien  terudnates  anteriorly  at  the  tendinous  insert  ion  I '. 

D>\  external  revtiu  uiuacle.     1>I,  internal  rectus  muscle. 


« 


I 


BINOVVLAR   VIHIOH  AND  ITS  UiSTCHJtANC^ii. 


159 


The  opjionent  is  diridnl;  thn  tendon  is  brought  to  \icAV  by  a  iive 
opi'uing  of  the  conjunctiva^  and  loosened  down  to  the  caruncle,  Jift- 
in^  tlie  tissues  freely.  Tlien  slip  one  blade  of  Wecker's  hook  under 
thu  tendon  and  push  it  down  as  far  uh  it  will  gv,  so  as  to  get  a  deep 
bite.  Then  shove  down  the  other  blade,  and  don'l  let  the  ULUscle 
slip.    Its  insertion  is  now  seveix-d.    It  is  Ufted  up  and  fully  „  <n 

loosened,  while  accessory  cuts  aix'  uiado  into  the  adjacent  f^^ 
tissues  on  the  sides  of  the  muscle.  A  thread  with  a  needle 
on  I'ach  *'nd  is  pas.si^'d  tn>nsvci*scly  across  the  muscle, 
quilling  it  in  and  out,  behind  the  Wecker  hook.  Each 
needle  is  theu  thrust  beneath  the  conjunctiva,  in  thi; 
tlin-clion  of  the  insertion  of  the  nttussniH'nor  and  rectus 
interior,  respectively.  The  globe  is  turned  strongly  in- 
ward by  fixation  forceps;  tlie  superfluous  conjunctiva  is* 
siup|H.*d  away,  so  as  to  avoid  a  wrinkle  at  the  inner  side 
of  the  globe,  and  the  ends  of  the  thread  are  tied.  They 
pull  up  the  conjunctiva  so  much  that  the  thread  does 
not  touch  the  cornea.  The  edgi^s  of  the  conjunctival 
wound  aif  sutured.  The  opponent  of  the  other  eye,  sb 
is  usually  neceasiiry,  Is  now  divided,  and  sometimes  both 
the  opponents  are  fni'ly  di-sst'ctf-d  u]>.  It  n*c(uires  two 
assist:inls  for  thi.s  operation.  I  have  mentioned  the  use 
of  a  Mugle  thread^  Usually  two  principal  sutures  are 
used,  and  in  adjusting  them  care  must  be  litkeii  not  to 
twist  the  glolx*.  in  its  vertical  meridian.  Fi-ee  mcisions 
an'  made  m  this  operation,  and  parts  have  to  he  ex- 
tensively detached.  Hence,  pretty  sharp  reaction  occurs 
and  the  conjunctiva  may  Iw  much  infiltrated. 

Tlie  advaiitagi.'  of  Wi-cUei-'s  clamp  Is  that  it  both 
se«;ure8  the  tendon  and  ktrps  it  spread  out.  One  may 
also  use  a  stout  ttuvad  carried  under  the  insertion  by 
means  of  an  vyei\  stmbisnius  hook  (Agnew)  and  pi-oceed 
as  follows;  Make  an  ineiwioii  parallel  tolhi-  lower  border 
of  the  tendon  behind  its  inseiiion,  thrust  under  the  Il-u- 
don  the  threade<]  hook  and  make  the  point  project  above 
its  upper  edge,  cut  down  upon  it  and  draw  out.  the  thread; 
then  detach  the  hook  and  tie  down  firmly  upon  the  Inser- 
tion including  conjunctiva;  carefully  wparate  the  inser- 
titm  iif  the  t^-ndun,  holding  on  to  it  by  the  thread  and  make  such 
lateral  dissections  as  urw  required.  When  the  retaining  stitches 
are  placed,  the  thread  by  which  the  muscle  has  been  held  is  cut  off 
with  as  much  tissue  as  we  can  spare. 

Wo  have  so  many  threads  that  it  is  convenient  to  use  different 
colors,  as  black  anil  while;  there  is  risk  of  cutting  them  unaware.^ 
before  the  dissection  is  finished.     When  the  threads  aix'  carried  to 
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points  above  and  Wlow  the  cornea,  there  is  risk  of  tyins"  them  witli 
uiu'ijiial  Htrjiin  and  caimiiif?  a  twist  of  t.ho  vertiriil  iiuTidi^n.  A 
sugr^stion  of  Prince  avoids  this  risk  in  great  measure.  He  passt-s 
a  thit'ad  thfough  the  conjunrtiva  near  the  linibus  comeai  in  a  ver- 
tical direction,  for  the  distance  of  one  third  of  an  inch  or  more,  push- 
ing- it  dt^i'p  into  the  tissue  by  a  \'cry  sharp  needle:  the  end!s  ani  left 
loose  above  and  below  nntil  tho  stitches  for  pulHng'  fonvard  the 
tendon  have  been  carried  under  it,  where  it  is  buried:  for  these 
sutures  sharply  curved  needles  are  usini  and  when  placed  the  vei^ 
tical  thread  is  tied  down  upon  Ihein,  simply  to  make  a  flrm  point  of 
resistance.  Tlien  the  threads  which  pull  forward  the  tendon  are 
knottwi,  care  being-  used  to  avoid  all  needless  li-action  ujwn  them. 
The  globe  is  turned  hy  fixation  forceps  to  meet  the  advanced  tijndon 
and  the  Uitt+T  may  itself  be  pulli«l  for^vard  by  another  forcei>s, 

Weber  use^i  u  thread  on  whieli  are  three  needles,  one  at  the 
micfdle,  which  is  pushed  through  llie  end  of  the  tendon  after  it  i.s 
lifted,  and  another  at  each  end.  The  thread  is  cut  in  the  middle, 
whereby  two  threads  are  secured,  each  with  a  needle  at  its  front 
end.  A  similar  suliire  is  employed  at  the  oppositi?  ed^  uf  the  ten- 
don, and  we  thus  have  two  threads  above  and  two  below.  The  ad- 
vantage ^lined  is  that  if  one  thn^ad  slip  in  t»einpr  knotted,  we  have 
a  restM'vi'  at  hand.  Such  an  accident  is  frequent  and  vcrj*  annoying. 
It  Is  useful  to  have  forceps  with  line  and  jilaiu  points  to  catch  the 
knots  of  the  sutui'es  to  guanl  af^iunsl  this  accident. 

The  operation  is  rather  complex,  a  patient  must  usually  take 
ether,  although  cocaine  will  sometimes  sufllce  and  is  valuahle  in 
restraining  hemurrhape  as  well  as  in  niitij^tiiif^r  the  after-pam; 
bleeding-  is  apt  to  be  troublesome  in  concealinK  and  confusing  parts, 
and  is  to  be  checked  by  continuous  irrigration  with  birhloride  solu- 
tion 1  to  ri,iX>0.  When  tlie  operation  is  completeil,  the  position  of  the 
eye  must  be  about  15*  Ix^yond  the  point  where  it  is  desired  to  ha\*o 
it  ultimately  stand,  because  the  elfect  is  sure  to  diminish.  It  is 
very  important  to  dissect  away  all  HU|>L'rfhiuus  tissvie  and  leave  no 
bunching-  about  the  wound.  One  may  ivmove  conjunctiva  freely 
and  unite  its  edges  by  sutures,  and  must  act  on  1lie  same  principles 
in  this  respect  as  would  hold  in  plastic  surpeiy  of  the  skin.  Reac- 
tion is  always  considerable,  hut  newl  not  be  severe — free  use  of 
antiseptic  Irrigation  has  in  this  regard  a  most  beneficial  elTect. 
Cheinosis  is  likely  to  occur  and  iced  compi-esses  will  be  applied.  A 
bandage  will  be  kept  on  both  eyes  for  twenty-four  hours  and  then 
removed.  The  sutures  may  remain  four  or  six  days,  or  be  left  to 
cut  out. 

If  the  patient  have  two  good  eyes,  it  becomes  very  important  to 
get  an  accurate  result.,  so  as  to  restore  binocular  vision.  We  an* 
not  always  so  fortimate,  and  many  times  one  eye  is  so  amblyopir. 
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zs  to  render  it  impraclicabU*.  Wlieu  a  muscle  is  totally  paralj-zed, 
odranci'mcnt  tloes  not  improve  its  fimclkm,  but  simply  c)iaug«H 
the  an^le  of  the  visual  tiiu-ji  and  giiin-s  a  tu'tt^M*  appearance.  Wo 
sumelLniE^fi  du  the  operation  for  rases  where  a  pi-evious  tLinotoiny  has 
left  an  unpleasin^  deformity  like  tliverfi^in;;  Btrabisums: — we  must 
tlien  find  thi*  dainagfd  tendon  when-  it  may  have  adhered,  and 
disiMx't  as  Widely  as  the  conditions  demand.  Most  opei-ations  arc 
done  for  deviations  on  the  horizontal  plane;  if  there  be  also  devia- 
tion vertically,  more  than  one  operation  will  be  iv<iuired.  and  to  pain 
a  large  effect  in  this  direction  is  much  niori'  ditReult  than  in  the 
other.  An  interval  of  months  should  occur  between  such  operatian&. 
In  cases  of  myopia  with  diver^finjr  stnibismns.,  it  ia  often  injudicious 
to  do  an  ojiei-ation  mo  a^g-iTssive  as  advancement,  l>eeau.se  the 
grlobe  may  Ite  much  thinned,  the  tendons  and  muscles  will  be  very 
fetfble,  and  the  elfect  is  not  only  liUely  to  be  unwitisfactor^*,  but 
the  pmcee*linff  has  j^reater  risk  than  with  jflobes  not  stivngly 
myopic. 

We  somctimcR  have  con^Erenital  paraU'sis  of  the  muscles  of  one  or 
both  eyes  and  tliis  may  depend  on  want  of  development  of  cer- 
tain inu»cles.  Rvi'u  If  this  W  not  the  nittiation.  the  prn^rnosiR  for 
such  rases  is  unsatisfactory,  and  «i»eralions  liuve  little  encourage- 
ment. 

Tile  metliods  above  described  apply  to  cases  of  extensive  de- 
formity, where  the  deviation  may  be  more  than  11}'  (by  prisms 
more  than  "^0")  sometimes  as  prreat  as  :)0'.  For  less  degrees  of 
tle\iation  simpler  proceedings  will  suffice.  See  chapteron  muscular 
ustlienu])ia. 


SPASM  OF  (KU'LAR   Mt'SCXES.  NVSTAGML'S. 

An  oscillatory  movi'ment  of  both  eyes.  (|Uiek  and  jerky,  gi'cater 
at  some  times  and  in  some  positions  than  in  others,  is  the  charac- 
teristic of  this  disM-ase.  In  very  ran*  cases  one  i*yi;  alone  is  alTectiHl. 
Such  a  case  was  reported  by  Ur.  St.  John  to  the  New  York  (Jpli- 
tbalmological  Society,  ni  December,  ISH'l.  The  condition  is  usually 
con>renital.  Tt  is  almost  always  associated  with  amblyopia,  whilp  It 
of  ni-cessiiy  much  impairs  the  availahh-  acuity  of  sight.  We  often 
flnrf  it  -with  rongi'nital  cataract,  both  partial  and  total,  also  after 
ophthalmia  neonatorum  with  central  opacity  of  the  conieie;  it  is 
ahmist  invariable  in  albiimes,  and  we  see  ii  in  cases  of  extreme 
hyperopia,  and  sometimes  with  congenital  rhoroiditis  at  the  macula. 
Prequenlly  theiv  is  convergenL  strabismus.  The  movt-ment  may 
be  lateral,  vertical,  or  rotatory,  or  all  combined.  I  saw,  by  the 
kindness  of  Dr.  H.  W.  Williams  of  Boston,  a  man  who  had  ac- 
(piirci)  the  power  of  vtduntary  nystagmus  after  liavjng  hei-n  for 
sume  eve  Irunble  conllned  for  sever-al  weeks  in  a  dark  room.  A 
11 
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form  of  nystagmus,  latel.v  noticwl,  affects  individuals  among  \\ 
inoiintnins,  and  especially  those  who  work  in  mines.    It  com«i 
adult  life,  is  most  noticeable  toward  ni^ht,  is  pt-riodic  or  par, 
ysm&Uls  induc«l  by  looking  in  certain  din-ctiona,  and  apl  to 
utt.^ndwl  with  vi-rtigo.     Nyst.igTuus  among  th«  Enj^lish  miners  l_ 
been  described  by  Ofc'losby,  and   is  attributed  to  their  unheali^ 
surroundings   and   the   awkward    posture    of    the    head   and  11k 
St  mining  of  their  ey«i  upwai-d  in  their  work.     By  refraining  fnnii 
work  some  seem  to  *ret  well,  only  to  relapse  on  returning  to  tl» 
mines.    Commonly  the  patients  are  not  aware  of  the  niovempntol 
their  eyes,  except  by  its  effect  upon  Hi^it.     The    movement  ceasrs 
duringr  sleep.    Rarely  there   is  movement   of   the   upper  lid  syn- 
chronous with  the  eye:  this  happojis  usually  with  vertical  nystng- 
mus.    Some  persons  despite  this  trouble,  have  higrlily  usi^ful  visign. 
Tliey  are  apt  to  be  myopic,  and  distant  vision  is  below  the  standanl, 
but  near  work  may  be  prosecuted  with  ^reat  success.      Iii  Nev 
York  I  have  known  two  notable  cases — one  a  di-stinguished  musir»l 
composer   and    teacher,  and    the    other  a    well-kuowii    pracUi 
chemist.    Both  of  them  were  albinoes. 

This  condition  is  sometimes  dependent  on  brain-lesions  of 

occurrenee.  For  example.  It  has  been  seen  to  follow  blows  on  the 
head,  also  apoplexies,  but  with  no  definite  localiza.tion,  and  in  toft- 
eniug.  as  well  as  m  heraorrhuffic  pachymenmgitis.  In  some  chronic 
braui  dis<^>:t8es  it  has  been  nottnl,  and  the  tnatler  has  been  sunmiM 
up  by  Robin  ("  Des  Troubles  Orulaii>?s  dans  h-s  Malad,  dc  I'Enc^ 
phale,"  18S0).  "Nystagiuus.  unihtteml  or  double,  ijcrmanenl  or 
temporary,  exhibiting  itself  with  other  convulsive  or  with  paralytic 
symptoms,  indicates  an  eneephalic  lesion.  In  general  this  wiU  be 
at  the  biis*^  or  on  the  convexity  behind  the  Assure  of  Sylvius  (region 
of  the  angular  gyrus).  In  tlic  former  case,  it  will  oft^'n  be  com- 
plicated with  paralysis  of  the  motor  nerves  of  the  eye  or  of  the 
optic;  in  the  latt*'r  cnse  (when  on  the  convexity),  there  will  he 
epileptic  attacks,  hemiplegia,  etc.,  but  we  cannot  venture  on  any 
exact  localisation."  Imtalion  of  the  peiluncles  has  caused  thts 
symptom  in  exiieriments  by  Schilf.  It  occurs  anumg  the  ins;ine  and 
tiie  neurotic.  It  is  verj-  frequent  in  disseiuinatwl  sclerosis  of  the 
hrjiin  and  coixl.  With  locomotor  ataxy  it  is  very  r!ir<\  A  not  in- 
frwiuent  pictui-e  in  a  case  of  brain  disease  of  the  kind  now  noted,  is 
the  concuirenoe  of  rotation  of  the  head,  conjugate  deviation  of  the 
eyes,  and  nystagmus;  what  the  connection  betweeiu  them  may  be 
is  yet  undeTcrinine<l.  Nystiigraus  maybe  seen  in  cases  of  aphasia 
and  of  labio-glosso-laryngeal  paralysis.  M 

It  thus  becomes  evident  that,  while  most  cases  exhibit  a  complel 
causation,  consistiiiff  both  of  defective  sight  and  of  irregular  inuer- 
%'ation  of  the  muscles,  other  cast's  depend  alone  upon  lesion  of  inner- 
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ration,  and  this  of  central  origin.  As  to  the  former  class  of  cases, 
77  cannot  be  doubted  that  the  iireg^ilar  movements  are  in  very 
^*any,  due  simply  to  the  want  of  motive  for  correct  binocular  flxa- 
*iSofl,  i.e.,  in  lack  of  predominance  of  the  macula  lutea. 

Treatment  of  these  cases  is  of  little  service.  For  some  the  cor- 
rection of  optical  errors,  so  far  as  it  can  be  acccomplished  under 
the  difficulties  of  the  examination,  is  valuable.  For  those  with 
strabismus  convergrens,  tenotomy  of  one  or  both  interni  is  advisable. 
I  have  done  tenotomy  of  the  interni  when  no  strabismus  existed, 
but  because  the  lateral  movement>s  were  excessive,  and  found  ben- 
efit ensue.  The  degree  of  tremor  was  abated ;  but,  as  a  rule,  an 
operation  is  not  fitting.  Albinotic  patients  wear  dark  glasses,  and 
especially  those  with  side-pieces  to  cutoff  the  glare  of  light;  and 
all  nystagmic  patients  hold  flne  objects  close,  and  have  some  choice 
position  of  the  head  in  which  their  trouble  is  less  annoying.  Ex- 
citement greatly  aggravates  the  tremor,  and  it  usually  remains 
unaltered  through  life.  For  aa  exhaustive  study  of  nystagmus,  see 
an  article  by  Raehlmann:  Arch,  fiir  Oph.,  XXIV.,  4,  pp.  237-317. 
His  conclusions  tend  to  locate  the  cause  of  the  disease  in  the  brain, 
but  at  what  region  is  undetermined.  Another  elaborate  article  is 
by  R  P.  Oglesby:  Brom,  vol.- ii.,  July,  1880.  (See  Gowers,  "Dis- 
eases of  the  Nervous  System,'*  1888.) 

CONJUGATE  DEVIATION  OF  THE  EYES. 

The  symptom  thus  designated  has  been  noted  in  literature,  in 
isolated  instances,  by  some  of  the  early  authors  of  the  present  cen- 
tury; butFoville,  in  1858,  Vulpian,  in  18(j6,  and  Prevost,  in  1868, 
systematically  described  it,  and  the  last  wrote  a  treatise  upon  it, 
founded  on  fifty-nine  cases.  In  1861,  Hunnius '  summed  up  the 
knowledge  to  that  date  and  later  writers  have  further  described  it; 
see  Ross  on  Nervous  Diseases,  Vol.  I.,  p.  195,  et  aliis.  The  facts  are, 
that  both  eyes  are  turned  to  one  side,  and  the  face  points  to  the 
same  side  or  sometimes  to  the  opposite  side.  This  implies  con- 
sensual action  of  say  the  right  rectus  externus,  the  left  i-ectus  in- 
temus,  and  the  rotating  muscles  of  the  neck.  The  action  may  be 
paralytic  or  spasmodic.  It  may  arise  from  lesions  in  various  situa- 
tions, but  in  all  cases  they  arc  propagated  to  the  nucleus  of  the 
sixth  nerve  to  which  pass  commissural  fibres  from  the  nucleus  of 
the  third  governing  the  opposite  rectus  internus.  Hence  the  ex- 
ternus and  internus  of  opposite  sides  are  inseparably  associated. 
The  fibres  of  the  facialis  or  seventh  also  go  around  the  nucleus  of 

'  "  Znr  Syniptoinatol<^e  der  Brtlcken-Erkraiikun^n  und  Uber  die  conju- 
girte  Deviationen  der  Aiigen  bei  Himkrankheiten."    Bonn,  1881. 
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the  sixth,  and  tht>  corpoca  ciuadrifrfiniiia  which  control  Iheconjupate 
motions  of  both  intfcni,  aif^  nlso  connected  with  the  nuclei  nifn- 
tioned.  In  tlio  crura  ciin>l)t>l1i.  in  the  rorpora  striata  nnd  optic 
tbulHrni.  :m  well  as  in  hotli  the  eerebelhini  uml  the  c<ii*l«x  of  the 
cerohruiii  u'e  have  llbres  wliirli  an?  assiiriiited  witli  llie  Toivgwlnir. 
Ross.  "Diseases  of  the  Nen-ous  System,"  Vol.  I.,  p.  Ifll.  gives  a 
scheme  to  represent  the  supposed  associations  of  nuclei  and  nerve 
centres-    ThiU  deviation  is  teniporari^  or  perinanenl,  chi*onic  or  acut-e. 

In  cases  of  heniiples'i.'i  from  hemorrhajre  into  the  corpus 
striatum  or  optir  thulanii  or  the  cortex  of  the  heniisphei*o,  ronjii^tc 
deviation  nmy  occur  and  tlie  eyes  ai-e  directed  to  the  daumped  side 
of  tlie  brain,  but  the  condition  is  temporary.  They  cjin  turn  sli|;litiy 
to  the  opposite  side,  but  rcfturn  to  the  askance  posilioa. 

Sometimes  horizontal  nystairnuia  also  occurs.  The  exceptional 
cases  in  which  the  direction  of  the  eyes  Is  lowanl  the  healthy  side 
of  the  bi-ain,  are  those  chiefly  of  convulsive  action  in  the  )>aralyzed 
limbs  or  in  epilept«id  cases.  The  rule  Is  formulated  that  in  lesions 
of  the  hemisphci-es  The  eyes  look  toward  the  paralyzed  side  if  the 
limbs  be  convulsed,  :ind  toward  tlie  healthy  side  if  then*  is  simple 
paralysis  without  spasm.  For  further  details  on  these  points,  all 
of  which  are  set  forth,  see  Huimius.  1.  c,  p.  45  et  seq. 

We  all-  taugrlit  by  Schilf  and  Adatuuck  the  elToct  of  the  corpora 
quadrigt^mimi.  ou  eye  movenieiils,  viz.,  that  of  the  po&lerior  pair,  the 
rUfht  band  one  turns  the  eyes  to  the  ri^lit,  the  left  hand  one  to  the 
left.  Irritation  of  both  bodies  of  the  same  side  causes  dc\nation  of 
the  eyes  to  the  opposite  side. 

Irrit^tiiin  of  the  anterior  bodies  in  the  median  line  turns  the  eyes 
up,  and  irritation  of  them  at  the  lower  and  posterior  part  turns  the 
eyes  down  and  causes  eonvergvnce.  So  small  are  these  origans 
that  we  can  infer  little  as  to  locality  of  lesions  from  eye  symptoms. 
In  the  pons,  tlie  nearer  the  lesion  appi'oaches  the  nucleus  of  the 
abducens  the  more  precise  and  pronounced  are  the  deviating  symp- 
toms; if  it  be  above,  the  twi^  of  the  thiixl  will  be  involved;  if  be- 
low and  behind,  the  facial  will  bo  concerned.  Lesions  of  the  cnira 
cerebelli  and  of  the  ceit'belhim  will  sometimes  show  the  conjugate 
deviation,  and  the  former  sometime  show  converg-ing-  strabismus. 
The  real  explanation  of  the  lateral  deviation  Is  iu  the  vipinity  of 
the  injury  to  the  nuclei  of  the  sixth  nerve,  and  the  eyes  may  turn 
to  the  sound  side,  as  has  been  seen  in  lesions  of  the  medulla,  but 
they  also  have  been  known  to  turn  to  the  side  of  the  lesion,  as  hap- 
pens with  paralysis  from  lesions  of  the  lieiiiisphei-cs.  Such  c.is<'s 
hax"e  l»een  vi-ry  few  and  we  may  not  yet  make  ptKsitive  assertions. 

In  the  almve  statements  a  few  conspicuous  facts  have  iH-en 
culled  and  the  i*eader  is  i-eferrvd  1o  other  authorities — see  treatises 
by  Ross  and  Gom'ci's  on  the  Nervous  System. 
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'  wvn  two  tiUM-s  of  (Up  affection  of  a  chronir  tj-pe:  one  was  for  lour 
and  A  \uM  monllis  under  nbewrvatioii.  It  soeiiied  to  |miJii(  ton  gTowth  in  the 
vit'inity  of  the  left  abducens  tiucltMiH. 

I««,  Miiy  Rll».  Ht-iiry  R..  iitci-tl  17,  Brooklyn,  nhip  carpenter;  oame  to 
3««^w  York  I''y?  itml  Ear  liitiniiary.  Father  livtni;  tuiil  heiiUliy,  iiiotlii-r  ilied 
of  raooer  eielileeii  iuonCUt>  0^0.  Oeutnil  htidlli  uurnl,  Uoiue»  aiiU  has  110  ninus 
of  iiyphlliti:  tivvur  Imtl  luueli  ht>uUui*lie.  Seven  weeks  u«^i.  ]m<l  ili[>Io[)ia  onH 
mtMliun  Uue  au<I  wore  noticeably  un  left  nide.  Wa»  treattnl  )>y  kHlide  of  {to-  ^ 
UuMum  anti  ele<'trirlty.  Now  cannot  bring'  uitlier  oyu  to  itipdlim  line,  onch 
TuntR  to  the  ripht  and  stops  about  10*  to  right  of  it  r  the  head  turnod  a  tittle 
to  rf^ht.  On  the  leftside  Iul«  honinnyiiniiipi  ium^rei*,  whii^h  iinitlifn  that  left 
rXtemus  is  more  faulty  than  ri^lit  internuK.  ll  is  finuid  (Imt  right  intemua 
tiirriH  further  townrd  niettian  line  witii  effort  nf  arcommodat ion.  Un  June 
10th  did  tenotomy  of  riKbt  extemus;  this  improved  |K>&ition  to  fliyht  denree. 
On  June  With  leuotomyof  led  iuteniu*,  but  eyee  eouki  not  be  niuvcd  beyond 
tutMlion  lloc.  Uoaiiwhileelectri'Tityand  full  dowKof  iodt<le  of  potaHHiuin  were 
kiTit  up,  Vifiinn  from  the  hepinninp  nonnal  In  O.J),  and  IS  in  O..S,  The 
temporal  balve^oreAoh  nenv  look  suspieiously  white.  JulyTth.  upi^er  lid  of 
left  eye  (lof«  not  readily  shut  (suKfceHtii  indieatiun  of  faoini  cineleui*  whteh  ia 
n^iir  nucleuHof  niilh  nerve) and  Ml«eii  l>eMuiie  Imil;  rtn  lieiubu'lie.  Bi^^iiix  to 
be  Utflit-hetidetl ;  walk*  well  with  elom^l  li»l>*.  On  July  Ulli  u'a»eii:k  at  t«(om- 
acli  after  drinkiuK  iee  water:  after  a  week  tmnin  fell  perfectly  well.  Sept. 
I3th  hiuialimjet  complete  (aefalpii.l.ty  of  left  pfdn;  movement  of  left  eyoupiuii] 
dowu  iti  free,  but  latenj  uiovemeiit  outwurd  ettc-L-iuely  IfmitiMl.  Rii'ht  eyu 
moTtM  well,  up  and  down,  hut  eannot  rem-h  nu-dian  line,  and  exeursion  to  Its 
temporal  riile  i»  lindr^i.  Head  treinhlos.  fratt  ffvf|uently  uii^wa^ly ;  some- 
titttes  is  diuy;  no  other  symptom,  >'ot  neen  after  thiH  date.  UiaKncWii  is 
tumor  in  left  xiile  of  |irmi«,  involvinic  imelenK  of  nixtb  and  later  of  Keveiitli 
Dm.-eK.  ratieiit  wa»  wen  by  Dr.  Allan  MeLiine  Hamilton,  who  conourred  in 
tide  opinion. 

1  have  MWQ  a  child  3j  yenrsold  with  i-^tmewhal  similar  (■oiidltloiii*.  In  tha 
bnglllDtnt;.  after  fever  and  vouiilini;.  the  eyeu  were  turned  upwani  for  two 
dA]«M)d  then  M-tlltHl  downtu  the  laleriU  dexind  deviarionand  were  iMirnllel, 
althoufrh  capableof  rnnverKenre.  She  hnji  enhtrtp^l  lyn]pliatie)irl>in<lH  in  tho 
DKk  and  face.  I  m^w  her  foronlya  fthort  timeand  know  nothing  of  the  ulti* 
mate  iMue. 

I  witiiesMed  the  auto[tHy  of  a  man  40  yearv  old  who  IumI  thin  Hvniptom  and 
who  wafr  under  eare  of  Dr.  Jaiieway.  Heentere*!  [lellevue  Hoepital  uneon- 
fcions;  botheyet)  lUid  the  h«iid  were  turned  tf»  the  riifht.  He  was  hump- 
hnckf^  At  the  autopi«y  the  letHonn  found  were  abundant  fiimll  tulwnnilnr 
dejMMiti)  over  the  whole  surfae.-  of  the  hraln  and  more  nuraerous  at  its  bu^-; 
neiite  meniiiKilixof  orliitul  »nrfare«  of  Inith  frontal  Jotiettand  eneh  In  erjual 
degtve.  Tulwn:-l«Hiiuuieniii>>(m  iinxler  furfaceof  eerelielhim  ami  alon^  spinal 
vont:  the  bodies  of  thevertehrjeabworlied.  Brain eonueste^l  and  nHiematous, 
not  feoft.  no  a|>o|fIexiei*.  nothliiu  in  VL*ntriele»'  uor  in  pi^iis  or  in  fourth  ventri- 
cle. All  the  leriione  were  on  the  surfueeund  mo!-lty  batml  and  anterior.  Dur- 
iti|r  life  no  choked  ilisfti.  Sneti  a  eji^e  nwenibles  more  the  efiiluptuid  eoMw 
than  those  with  distinct  focal  lei^icn^. 
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By  this  term  cases  are  designated  in  wliirh,  while  both  eyes  do 
not  fix  upon  till*  saiiio  objoL-t,  the  nuiSL*u[a.r  error  is  runctional^  not 
or^iriJLS  anil  each  e.ve  by  ilsrlf  has  substantially  a  normal  range  of 
motion.  In  both  these  i"es|Mxts  tht'  condition  dilTei-s  from  pural^'- 
sis.  In  the  lattef  then'  is  in  certain  varieties  ability  on  the  part 
ot  both  eyes  to  (Ix  an  object,  and  if  tliis  do  not  exist,  there  always 
is  a  notable  restriction  in  the  capacity  for  motion  of  one  or  both  in 
certain  din-ctions.  "We  speak  of  strabismus  paralyticus  because 
the  muscular  impairment  produces  deviation  of  the  ocular  axes,  but 
the  essence  of  the  lesion  Is  loss  of  power,  while  in  strabismus  when 
the  tenn  is  correctly  used  the  muscular  of  power  is  perverted,  not 
materially  diniitiisiied.  Ag'iiin  double  vision  is  excepLioiial  in  stra- 
bismus, and  is  the  rule  in  paralysis  for  certain  parts  of  the  field. 

Strabismus  is  either  periiiauent  or  occasional;  it  sornetioies  is 
truly  iiilenuiitent.  It  inci-eases  as  the  object  approaches,  that  is 
with  oflToi't.s  of  aeeonimodation,  and  sometimes  it  only  then  appears. 
Such  is  always  the  characteristic  of  cojiverArinfi- strabismus,  while 
with  diverg'in;.'"  strabismus  the  rule  does  not  always  hold  good. 

According  to  the  direction  of  the  deviation  we  have  S.  conver- 
gens,  S.  divergvns,  S.  sursum-\"erg"ens  (upward)  S.  deorsum-vergens 
(downward).  With  converging  siiuinl  the  eye  ofteji  turns  up  as 
well  as  inward.  The  aiVeetion  is  usually  bilateral  (concomitant), 
sometimes  it  is  conHned  to  one  eye  and  is  monolatcral.  Sometimes 
with  bilateral  squint  the  person  will  fix  indifferently  with  either 
eye,  more  fivijuently  one  is  pi*eferred  to  the  other  and  it  may  ev^-n 
be  impossible  to  employ  the  eye  which  habitually  deviates,  for  moii: 
than  a  few  minutes.  Of  course  with  monolateral  squint  the  devi- 
ating eye  never  fixes. 

To  decide  be^tween  monolateral  and  alternating  squint,  a  screen 
or  the  hand  is  plaeed  obliquely  over  one  eye,  and  while  the  other 
looks  at  the  flngi'r  buhl  near  it,  we  note  the  behavior  of  the  cov- 
ered eye;  by  trying  each  eye  in  succession  we  discover  whether 
one  or  both  is  distorted.  Fre4iuently  the  angle  of  deviation  is 
greater  in  one  than  in  the  other.  It  must  be  admitted  that  in 
ordinary  squint,  especially  converging,  tlierc  will  be  some  limlta- 
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tlon  in  mobnity,  but  this  is  r.ir  less  ro»sitler.ihlr  Hum  in  paralysiH. 
Patients  are  ofti'ii  distressinjrly  cunstious  of  paralysis,  usually  they 
^ive  little  atteotiun  to  »ubje<:tive  syuii)tuin»  in  strabismu.'s. 

Measurenit'ut  of  the  cli'gret'  of  strabismus  has  been  made  by  in- 
stnimcnts  which  give  tht-  amount  of  tnmitig  in  millimeters  or  lines 
along:  the  border  of  the  lower  lid.  This  is  of  roni'se  very  inexact, 
and  the  only  corivct  method  is  in  terms  of  anfrles.  To  ih>  Ibis  with 
precision  one  may,  as  Liindult  »n^''^e.sts,  use  the  perimeter.  Flaee 
the  squinting  eye  in  front  of  tlie  centre  of  the  arc,  let  tlie  other  Rx 
an  object  at  t<'n  or  more  feet  distance  nearly  on  the  line  of  the 
centre  ot  the  are — then  carry  a  siuall  flame  alou;^  the  arc  until  it 
shall  be  reflected  from  the  summit  of  the  deviating  cornea  and 
read  off  the  angh?  on  the  p«>rimeter.  If  the  e.ve  deviates  so  far  in- 
irard  as  to  be  behind  the  nose,  a  prism  with  angle  Inword  may  be 
interposfMl  and  half  of  its  angle  added  to  the  number  of  degrees 
given  by  the  j>erimeler. 

Another  and  simpler  way  given  by  Hirschberg  is  that  the  ob- 
Ken'crsil  facing  the  patient  and  liold  a  lighted  c:indle  about  one 
foot  in  front  of  bim,  screening  his  own  eye  from  tlie  light.  Fi-om 
each  eye  is  seen  llie  rellex  of  the  Hame  on  the  cornea.  The  eye  ;it 
the  centre  of  whos*'  pupil  tlie  retlex  appfai-s  is  the  one  which  fixes 
— on  the  other  cornea  the  reflex  is  eccentric.  Its  place  may  v!ir\' 
as  tlie  patient  gazes  at  tlic  candle  or  afar  otf.  The  point  at  which 
the  rt'flex  appears  will  give  a  measure  of  the  angle  of  the  sc|nint, 
and  five  dogn-es  may  be  distinguished  if  the  pupil  lie  supposed  to  he 
'6.!i  mm.  in  diameter.  If  the  reflex  be  only  a  little  way  removed 
from  the  centre,  i.e..  about  balf  way  to  the  pupillarv  edge,  tlie  devi- 
ation wdl  be  less  than  10"  (varying  with  the  angle  alplia  as  will 
be  explained).  If  at  the  pupillary  edge,  the  angle  wilt  be  12°  to  15*". 
If  at  a  point  about  midway  between  the  pupillary  edge  and  limhiis, 
the  deviation  will  be  about  25^  If  at  the  edge  of  the  cornea,  the 
quantltj'  will  be  45*  to  50".  If  outside  the  cornea,  the  reflex  will  be 
blurietl  or  multiple  and  the  angle  »nny  i-earh  fiO=  to  80". 

With  normal  fbcation  of  boili  ej-es.  there  uuiy  seem  to  be  diverg- 
ence, if  the  corneal  axes  lie  to  the  outer  side  of  the  visual  lines — 
that  is,  if  the  angle  gamma  is  largi^  (see  page  1.'))  and  positive.  On 
the  other  hand,  if  the  corneal  axih  lie  to  the  inner  side  of  the  visual 
line,  which  occurs  in  high  degrees  of  myopia,  there  will  i>c  an  ap- 
pearand* of  convergence.  lu  these  cases  the  angle  (gamma)  is  un- 
usually large  and  in  the  first  instance  is  positive,  in  the  second  is 
negative. 

(The  angle  in  question  is  really  formed  between  the  axis  of  ffie 
cornea  and  the  tine  of  fixntinn,  which  passes  tliJ-ough  the  centre 
of  rotiilion  of  the  globe  and  is  not  ideiilica!  with  the  visual  line. 
Tliis  IS  the  angle  gamma.    The  angle  formed  between  the  axis  of 
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the  conieti  niid  the  ri»ual  huft  is  tiu-  uiijrle  iilplm.  Donders  speaks 
of  thc>  latter  aiu)  when  his  treatise  was  wnttcn  the  above  distinc- 
tiou  was  not  madt*. — Woiiiow.) 

If  tht^iY  be  a  hirjarfi  difference  in  tbe  two  eyes,  the  fact  will  be 
utilizod  in  the.  opt^ration. 

Hirschhorja:  and  also  Landolt  liavc  given  maps  to  hang'  on  the 
wall  nf  the  i*oom  with  liiifs  drawn  to  rt-pivsent  the  anffh-s  by  their 
lanjji'nls.  Hirschbery'  seats  tlu'  paliiMil.  two  iiieti-es  fi-oiu  the 
wul)  n\ion  which  a  hori:^oiita1  line  is  traced  at  the  lieight  of  tii& 
head,  say  l.Iti  mu-tres  from  the  floor,  and  makes  the  followiugr 
scheme:  Let  the  point  in  front  be  0  (zero):  on  each  side  draw 
vertical  lines  at  distances  of  6**  to  45°  and  they  will  be  placed  ac- 
cording to  the  following  table: 


oto  ri"  =  M.  o.irs 

0  tn  2.1°  =  0.932 

0  to  45"  =  2.00 

0  to  10°  =        0.352 

0  to  ao"  =  1.154 

0  to  50"  =  2.39 

010  15"=        0.535 

0  to  3;.°  =  1.400 

0  to  55*  =  2.tf5 

0  to  20=  =        0.728 

0  to  40'  ^  l.G-,8 

0  to  GO"  =  3.4C 

I 


For  the  angle  of  45°  the  radius  and  tangent  arc  equal  and  thia 
is  an  far  as  ineasuremLmts  tmually  can  be  made.  Beyond  tliat-,  the 
tan^renls  increase  with  grt-at  rapidity  and  can  be  given  on  the  same 
plane  but  httle  furlhur.  IHlfeivnces  in  height  above  and  below  zero 
can  l>e  laid  out  la  the  same  way  on  a  vertical  line  to  30%  and  lhi& 
usually  sufflces.  Tbi-  patifnt  Iiohls  a  ri'ii  glass  over  the  gomi  eye 
and  fixes  it  on  a  cnndic  a1  Tioro;  another  flame  appears  somewhere 
else  in  the  field  and  its  position  on  the  wall  designates  the  angle  of 
S([Uint — aeeordmg  to  the  nbtive  plan.  Tliis  method  of  determina- 
tion gives  us  a^cunite  knowledge  and  is  to  be  preferred  when  the 
conditions  of  sight  encourage  the  hope  that  binocular  vision  may 
be  poNsibU',  and  is  espocially  useful  in  paralytic  squint.  Unfortu- 
nately this  is  exceptional  in  ordinary  s<[uiiit,  but  in  parah-tic  squint 
it  is  the  object  aimed  at. 

Eti'olofffi. — It  has  already  been  remarked  that  wo  are  to  look 
for  the  effective  canso  of  functional  strabismus,  in  errors  of  sight 
and  not  primarily  in  lesion  nf  the  muscles.  The  errors  nre  those 
both  of  refrartion  and  of  perception.  That  the  muscles  themselves 
have  a  part  to  perfurui  in  caiisation  must  also  be  recognized.  Their 
influeuco  was  formerly  exaggerated,  it  has  until  lately  been  unduly 
depreciated. 

That  hypermelropia  is  found  in  lliree-fourths  of  the  cases  of 
strabismus  con  vergens,  was  one  of  the  brilliant  facts  made  known  by 
Donders.  He  set  forth  what  is  now  so  well  understood,  that  in- 
creased convergence  makes  augmentation  of  accommodation  more 
easy.  If  in  a  ease  of  h^perineli-opia  the  renunciation  of  binttcular 
sight  were  a  lesser  ill,  than  the  straui  on  tlii>  accomuH 


STRABWUUS. 


ie» 


I 


iMntM-ular  sipht.  then  cnnvcrp-inp  squint  would  r«IIow.  This  would 
Uik«'  placi-  wlji'H  ilio  t\vt>  evt's  dilli'ivii  ^rn-jitly  in  iTri-nftioii.  if  oiio 
Wf^re  highly  nsti^mntic.  or  if  in  one  thpii?  were  opncity  of  tha 
cornet  or  \en»,  or  if  in  one  tlit'tv  were  ^rvat  iiniblyupta.  A^^in 
Donii»frs  look  into  Xhv  v^t*'iiory  of  causes  (kxidtHl  wrJikncs*  of  the 
?*ecti  exl«*nii.  Such  are  some  of  the  conditions  which  caused  him 
Ki  say  that  hypermetropia  is  the  dominant  and  sulHclent  cause  of 
stnibismus  converpens;.  On  the  other  hand  \w  also  showed  thnt. 
strabismus  diviT^*ns  is  in  the  lar;^'  proportion  of  caB4's  assm'iat4'*l 
with  myopia.  TIte  cause  here  lies  in  the  mabilfty  to  maintain  Lho 
tiiHilful  convergence  for  a  very  near  point,  and  such  is  larjEfcly  the 
true  explanation. 

Ttiat  hyiwniietropia  does  stand  related  to  strabismus  convvr- 
^•ns  id  a  most  iiiliinate  way  is  indubilable.  That  the  connection  is 
so  simple  as  Donders"  theory  iuake»  it,  is  not  now  acceple<l.  Tlio 
difllculty  lies  in  the  fact  that  a  lar^i^e  number  of  hypcrtnetropes, 
ewm  when  their  eyes  ar«*  uneqnally  erroneous,  do  not  squint.  The 
numtn'r  of  those  who  do  not  sc|uint  is  far  higher  than  of  those  who 
do.  Still  nioni  must  we  study  tin-  tiui-stton  with  rare  wlien  it  is  re- 
membered that  conver^in^  strabismus  belongs  chiefly  to  the  early 
a^e  of  life,  and  that  at  this  time  it  is  almost  the  absolute  rule  to  havo 
hypermetropia.  It  is  also  true  that  hyperopics  Irani  to  accommo- 
date with  small  elTort  of  convei-gence.  Why  in  some  of  them  con- 
vergx>[ice  should  so  far  fro  ahead  of  aecomniodatiun,  remains  to  be 
explainetl.  Tt  is  .i«liiiitt<_Hl  that  the  stnibistmc  cast-s  an-  nut  found 
chiefly  among  the  strong'ly  hyperopic.  but  anionj?  those  who  have 
medium  and  sll;?ht  defirees.  Donders  assumed  that  tin;  ^-eatly 
hyperopic  |)atientM  see  so  badly  that  they  give  up  the  effort  to  im- 
prove their  vision.  But  we  do  lliid  them  converging  very  stronirly 
in  trying  to  see  as  well  a.s  possible. 

Defects  of  perception  have  been  mentioned.  Monocular  aiiibly> 
opia  is  very  common  in  strabismus  converjcrens  aiul  not  iiifii*ipH>nt  in 
S.  dtvergens.  This  may  or  may  not  be  associated  wit  h  high  degi-eea 
of  hyjKTopia  or  with  astifrmatism,  possibly  inx'^rular.  We  meet 
with  It  whi>re  the  deprrue  of  ametropia  differs  tittle  from  that  of  the 
eye  with  f^outl  vision,  and  in  a  vcrj-  largo  pi*oporTion,  iM-rhaps  in  the 
majority  of  cases  no  lesion  can  be  found  witli  the  ophlhaliiioscope. 
On  this  |>oint  It  is  im|M>rtaiit  to  lu-stow  cai-eful  attention.  No  small 
number  of  cast*  exhibit  what  are  evidently  eongtmital  abnorniities 
in  the  papilla.  In  my  records  arc  such  conditions  as  follows:  Ad 
extra ordinar;\'  amount  of  pigment  deposit  along  the  border:  the 
presifnce  of  connective  tissue  on  edp'e  of  nerve  and  running  along 
the  vesaels  (not  to  lie  confounded  with  opaque  ner\-e  fibres);  a  dull 
op  wlaty-cftlored  and  op.iqui!  disc  with  hazy  wlges:  extreme  hyp«T- 
cinia  both  of  capillarii-s  and  veins;  the  nerve  swollen  us  in  papillitis. 
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a  dark  gray  or  slaty  spot  upon  the  tlise  and  the  rest  of  the  surface 
an  «:ipa«]uc  whitt-;  coloboma  or  the  slieath  of  thi;  nerve  or  a  very 
deep  and  irregular  excavation  which  was  so  inlei-prelfd.  Besides, 
one  must  car«fiilly  .scrutini?^^  the  macula  and  it  niiiat  he  done  with 
dilalyd  pujiil.  Not  I'arely  will  one  Hnd  niinuK'  s]H.t'ks,  white,  yel- 
low or  glistening,  clustrrcd  here,  which  indicate  lection  either  of  the 
choroid  or  i-etina.  Th^re  may  be  one  or  more  marked  pig^ment 
specks  which  will  denote  a  previous  inllamniatory  lesion.  A  nota- 
ble nuin!>tT  of  cases,  and  the  majority,  will  not  reveal  any  visible 
lesion.  In  thc^  examination  of  the  visual  Held  we  are  often  pr^ 
vent^  Ironi  attaining-  exact  kiiowledj^e  by  the  extreme  youth  of 
the  subjects.  When,  however,  they  ai-e  saHlciently  intellif-imt,  w 
frequently  Htul  that  the  amblyopia  is  central  ami  u  denned  scotoma 
for  hmI  may  \w  sometimes  maiiped  out,  provided  a  small  ca«l  5 
mm.  Rijuare  and  dim  litjhi  Im^  employed.  The  scotoma  may  be  very 
small  and  will  be  better  discovered  on  a  dark  plane  surface  than  by 
the  perimeter.  If  not  easily  defined,  its  existence  can  often  be  as- 
serted because  of  the  relatively  jtroud  peripheral  acuity  and  by  the 
eccentric  lixatiou.  Sometimes  a  patient  will  say  that  over  a  small 
space  a  small  candle  flame  is  not  perceived  and  this  can  be  located 
as  not  being  the  normal  blind  spot  of  Mariotte.  In  one  case  I  found 
nasal  (medial)  amblyopia  with  the  line  of  demarcation  vertical.  It 
was  not  diftlcult  to  show  the  decided  dilference  in  peiveptive  power 
of  the  respective  halves  of  the  retina — this  might  he  ciilted  hemi- 
amblyopia.  It  was  of  coui-se  natural  for  this  patient  to  have  con- 
veriirinfi-  strabismus  because  then  the  better  half  of  the  retma  was 
put  to  use. 

The  amblyopia  of  sti-abismus  has  been  attribute*!  to  non-em- 
ployment of  the  Sfiuinting  eye,  and  amblyopia  ex  anopsia  is  often 
set  do^vn  as  a  sufficient  statement  of  the  facts.  Tlie  exclusive 
use  of  one  eye  does  not  in  monocular  cat-aract  nor  in  extreme 
monocular  astigmatism  bring  about  amblyopia.  Neither  could  dis- 
use occnsion  a  central  or  localized  scotoma,  neiilier  couhl  a  clearly 
defined  heniiaiiiblyupia  which  corresponded  exactly  to  the  fasciculus 
non-cTUciatus  of  the  optic  tract,  be  caused  mt'ivly  by  disuse.  In 
tt^th  this  assumption  rests  upon  no  evidence.  On  the  other  hand, 
congenital  amblyopia  is  not  at  all  rare;  witness  its  frequency 
in  congenital  cataract.  Neither  is  congenital  monocular  ambly- 
opia nire.  On  this  point  Schwclgger's '  statistics  are  eminently 
forcible,  page  91.  He  collected  ninoty-cight  cases  of  congenital 
amblyopia  who  did  not  s(|uint.  There  weiv  all  possible  n*fraeiivo 
ernirs  in  every  possible  eunihiiialiuu;  in  some,  one  eye  was  normal, 
and  the  other  amblyopic.  Out  of  them  47j<  were  hypermetropic 
— yet  none  of  these  patients  squinted.     On  the  other  hand  (pp. 
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99, 100  I,  c),  out  of  2iT  cast's  of  strabismus  both  converpin^  and 
a  few  of  divprjring,  which  were  at  the  same  time  hyperopii:,  he  sets 
apart  as  amblyopic  thost;  whose  vision  is  less  than  4  ni"!  they  ar« 
ST.  that  ts,J6.:;j(  of  the  wliole.  He  also  divides  these  hyperopic 
cases  of  squint  into  ten  classes,  viz.:  those  in  whom  H  is  h*ss  Ihaji 
iV  =  ITT,  and  those  In  whom  it  is  above  -^t  i.e.,  3  D  =  TO.  In  these  two 
classes  the  chosen  degree  of  amblyopia,  Wz.,  v  =  + and  less,  exists 
in  the  fii-st  m  31.6^  and  in  the  second  in  44.1i%.  This  increase  in 
the  ratio  of  amblyopia  with  the  increase  of  the  degree  of  hyperopia 
points  unerringly  to  the  dependence  of  amblyopia  upon  con^'enital 
defect  and  not  upon  disuse. 

My  own  attention  has  been  cai-efully  given  to  this  question  and 
I  have  on  record  a  very  large  numlwr  of  hyperopics  who  have 
monocular  amblyopia  and  have  never  had  squint.  They  at  the 
same  time  havf  adequate  muscles  and  binocular  vision.  Tlu*  same 
is  true  of  astigmatics,  and  my  conviction  is  settled,  that  amblyopia 
is  precedent  to  squint  and  is  not  its  effect. 

In  a  limited  sense  disuse  openites  irnfavorahly  upon  visual 
acuity.  The  power  of  fixation  is  much  impaiivil,  there  is  imperfect 
control  of  the  accommodation  (I  have  the  record  of  one  unmistak- 
able case  of  severe  monocular  spasm  of  a  ccomm  ad  a  lion  in  ccnverg*- 
mg  squint)  and  the  ix-tiau  ibeasih  fatigued.  Perha[K*  Ihe  lemfMirary 
scotomata  and  limitations  which  Witbrand  describes  in  usthenopia 
(L  c.)  also  occur.  These  conditions  are  readily  admitted  and  they 
account  for  some  of  the  feebleness  and  for  the  variability  m  the 
visual  acuity.  Beyond  this  degree,  amblyopia  ex  anopsia  has  no 
proof  to  rest  upon  and  it  cannot  be  accepted  as  an  explanation. 
With  this  opinion,  which  Sehweigger  first  forribly  enunciated,  agriMi 
Alfreil  (iraefe,  Ulrich,  Segger,  Landolt.  Wadsworth  and  others. 
It  therefore  follows  that  amblTopia  congenita  is  entitled  to  a  place 
alongside  of  hypermetropia  iii  the  pixiductiou  of  converging  squint. 
But  whde  the  proportion  of  H  in  s(|uint  is  about  T5<  excluding  those 
less  tlian  )i  D,  the  remaining  '~i>^  must  be  accounted  tor  by  other 
causes.  And  we  have  seen  that  the  great  number  of  hyperopics  do 
not  squint,  hence  still  another  factor  besides  refractive  eiTor  and 
amblynpia  must  be  found.  This  evidently  Hes  In  the  condition  of 
the  muscles.  To  thus  point  SchcH,'  Ulrich '  and  Segger'  have  given 
attention.    Schell  studied  the  nitio  of  abiluction  to  adduction  in  a 

'  "CMwe  and  Prevention  of  Hqnlnt."  Amer.  Joqm.  Med.  Sci.,  Oct.,  1878, 
p.  418. 

■**Zar  Aetlologie   dea   Strabismus  conret^QaB."     Kliu.  Mnoatebltttt«r. 
1680.    "I>le  Aetloloffle  de«  StmltUiiius  onnvenrenfl  h\*i>ermetropl- 
tl  1881. 
' 8tatl«ti»(>her  nnil  (*a«iiiHliBrbfr   Itcirrat*  Ear  Aetiologi^  <ie»  Strab.  oon- 
rerE."    Klhi.  MnnaUbUtl^T.  xviil.,  4:t»,  iKKt. 
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small  numlwror  casrs  of  cmmcti-opiu  ami  hypprmetropia.  For  20 
ca»f.s  uf  E  he  (ouud  abduction  was  to  adductiuo  in  tlic  ratio  of  '^8 
to  HX);  while  tti  16  cases  of  H  he  found  the  ratio  t«  be  48  l«  HKi. 
The  hyporopie  cases  did  not  squints  And  the  reason  which  Schell 
assigrnt'd  was  the  relatively  hiyh  capacity  for  abduction  which  Ihoy 
possessed.  The  contrary  condition  he  assumed  would  favor  the 
produciiuu  uf  squint.  UJrich  and  Seg^er  a^ree  in  the  same  view, 
lllrich  (L  c,  p.  t!(i}  puts  the  mtiu  between  abduction  for  10  iiiche-s 
(M.  t).'<i5)  aiul  ahUuction  for  0  II.  (parallelism)  in  K  at  1 :  5.7.  in  hy- 
1>eropia  at  1  :.3  That  is  in  hyperopia,  abduction  in  the  relations  in 
which  he  compares  it,  is  nearly  twice  as  strong  as  in  emmeti*opia, 
atnonff  those  who  do  not  squint.  The  results  of  Schel!  and  Ulrirh 
convspoml  with  sufficient  accuncy.  With  these  three  factoi-s, 
viz.,  hyperopia,  amblyopia  and  inadequate  abduction,  we  have  the 
combination  which  sufflces  l«  explain  the  larger  number  of  cases 
of  stmbLsmus  convergrens.  Wo  may  also  inchuie  among:  tlioin  the 
cases  of  monocular  ametropia,  or  opacity  of  the  cornea  and  monoc- 
uUir  cataract.  Even  when  the  vision  of  each  eye  is  good  we  meet 
with  convtii-^ng  squint,  and  in  tliese  cases  we  may  assume  that 
the  abduction  has  been  abnormally  weak.  Such  for  instance  is  the 
explanation  of  many  cases  in  whom  we  arc  t-old  that  the  error  came 
after  scarlet  fever^  measles,  or  diphtheria,  etc..  or  after  an  attack  of 
acute  inflammation  of  the  eyes  ivitli  blepharospasm.  The  assumjj- 
tion  timt  it  was  produced  hy  imitation  of  a  stpiinting  person,  or  by 
looking'  at  a  brijrht  light,  or  a  hnnjring  lock  of  hair,  ot<-.,  is  of  doubt< 
ful  value.  l>ut  new!  nol  be  rejected  as  absolutely  worthless  provided 
other  conditions  cuncunx>d. 

Something  must  be  said  as  to  the  phenomena  of  vision  in  persons 
who  squint.  That  they  do  not  complain  of  double  im.igres  is  not 
surprisin;?  when  there  is  decided  monolateral  amblyopia — neither 
is  it  siirprisinK"  after  the  full  establishment  of  the  deviiition,  even 
whi'n  Ixdh  eyes  have  tolerably  good  vision,  say  better  than  J.  But 
it  is  not  true  that  In  converging  squint  they  iiuike  no  use  of  the  de- 
viating eye  in  conjunction  with  the  otticr.  Schweigger  showed  that 
they  can  always  peix-eive  the  light  of  a  candle  if  relleeted  int^i  it  by 
a  small  niirntr  placed  beside  the  nose;  a  slip  of  plane  f<lass  will 
suffice.  While  onljnarj-  binocular  vision  is  of  course  impossible, 
there  is  hy  help  of  the  faulty  eye  enlargement  of  the  fleld,  and  in 
some  cases  it  is  pi-oven  that  a  ntal  co-oixlination  between  the  two 
eyes  is  establisheil  by  which  the  macula  ol  the  sound  eye  is  coupled 
with  .some  other  spot  of  the  retina  of  the  deviating  i\ve,  which  takes 
on  the  ftinctions  of  the  usual  macula.  In  these  cases  prisms  with 
the  angle  vertical,  place<l  over  the  squinting  eye  cause  diplopia,  by 
the  stereoscope  the  two  figuix'S  ar-e  combined,  and  if  by  tenotomy  the 
deviation  be  corrected,  there  may  be  crossed  diplopia  notwithstand- 
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in^  the  ocular  axes  are  io  cuiivct  po«U«n.  These  are  very  (Hiixlin^ 
facts  in  the  pliysiologA-  ot  vision.  On  the  othir  hand  if  vision  of 
lh«!  two  eyes  be  nearly  ecjunl,  the  beginninjo:  of  strabismus  is  at- 
tended with  diplopia  or  there  is  u  cooQitt  in  the  inipressiou  of  the 
two  eyea  which  leads  to  the  mental  suppression  of  one  imafre.  Tliis 
net  of  mental  exchision  is  familiar  to  microscoplsts  and  watch- 
luakers,  and  it  can  be  more  or  less  perfectly  i-oahzed  in  stnibismus- 
Tliis  is  the  only  explunntion  whicli  cnn  be  offered  of  eerUiin  enses 
and  it  is  not  inconsistent  with  n>niarks  before  made,  to  assume  that 
the  mental  inipnrssiuu  of  one  eye  lietuines  habitually  weakeued  ami 
in  this  sense  vision  may  be  said  to  be  impaired  by  disuse.  Somn 
strabismic  patients  have  double  imajjres  when  they  ^ve  attention 
to  both  eyes.  In  most,  it  is  very  dithcult  to  excite  them.  An 
oblique  posture  of  the  head  is  common  with  couveff^ing  squint  anU 
it  may  pt-rsist  after  an  opi'mtlon.  Some  iiersons  who  use  each  oye 
alternately  will  employ  the  right  for  objects  on  the  left  side,  and 
the  left  eye  for  objects  on  the  ri^ht  side,  imd  chan;?v  the  obliquity 
of  the  head  correspondins-ly-  In  doing  this  thej'  evidently  favor 
the  weak  cxternL  A  distinct  tremor  when  the  eye  turns  in  the 
direction  of  the  weak  muscles  is  not  uncommon,  it  may  be  ;i  real 
nvMtajrnius  and  it  may  Iw  nionoluteral.  It  is  not  inri"e(|Uent  to  Und 
s>'mptoiusof  asthenopia,  and  these  may  be  of  a  pronounced  type, 
in  some  cases  attended  by  photophobia.  Fatigue  In  eye  work  is 
vf r}'  cx>mmon.  Many  int«'n*sl  mg  fiuestions  arise  in  connwlion  with 
the  vision  of  (MTSons  having'  slrabismns.  and  for  their  discussion  the 
reader  is  refemrd  to  the  authorities  tiuoted  by  Alfrxnl  Oraefe  in 
Gracfe  and  Saemlsoh,*'Handbnch,"  B.  VI.,  p.  'i42,  an<t  to  authorities 
quoted  by  Landolt,  article  Strabismus,  "Dictionoaire  encyclope- 
Ai(\\ie  des  sciences  niedicales,"  Dr.  Dcehambrc,  which  is  bTimghr 
down  to  188i.  Von  Oraefe,  Bonders,  Javal  and  Alfred  Gniefi'  have 
cepeaatily  Interested  themselves  in  this  matter. 

Course-  of  StmbiJtmujt. — Bt-friniiitig  usually  at  the  time  when 
sicadfast  application  betnns,  it  at  ItiKt  is  occasiuiial,  and  inontlis,  or 
j-ears.  generally  elapse  before  it  becomes  permanent.  It  may  show 
itself  in  rare  cases  at  birth  or  under  one  year  of  age,  generally  it 
appears  at  two  to  six  years.  That  it  c^in  occur  in  later  life  lius 
been  mnju1t<»).  It  may  sp<jntaneousIy  disapiwar  and  this  not  ex- 
diffiirelT' in  eases  whose  degree  is  sinall.  Binocular  vision  is  not 
«stabiiahed  and  critical  examination  may  discover  that  there  has 
bees  noJy  a  great  abatement  of  the  fault,  not  its  complete  diH.i|)- 
peanoce.  Usnally  the  deviation  lasts  many  years,  and  the  rule  is 
that  when  <mc«  established  it  permanently  remains.  We  have  no 
InteiBatini  wpoo  the  anatomical  rondiiinn  of  the  muscles  i[)  per- 
maaort  sti  ilaHiumj  and  it  is  desirable  to  Hll  this  void.  That  the 
contract^  aad  tbe  enfeetdcU  muscles  undergo  organic  changes  ot 
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tissue  is  extremely  Hkely.  It  is  often  Touriit  in  opi'rating  lliat  the 
muscles  seem  rig'id  as  well  as  Lypertro])tiie4.t — but  tnusmucb  as  wv. 
couie  in  i-elation  only  with  the  teiuluii  we  usually  discover  nvthingr 
of  the  status  of  tho  muscle  itself. 

The  remarks  hitherto  made  apply  chiefly  to  strabismus  conver- 
grens.  Kchwt'i^K-er  jrives  the  following statisties  as  to  the  refraction. 
He  elassideH  the  cases  accoitUng-  to  the  rernietion  of  the  fixing  eye, 
and  mentions  but  docs  not  specify,  anisometropia  ainong*  them. 

ronminent  Periodic 

titrab.  c(tTi\.    Strub.  codt. 
Emmetropia. . 

Myopia, 
H^-peropia, 


Emmetropia, 
Myopia, 
Hyperopia, . 
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629 
Out  of  Horner's  clinic  Islcr  ^  coIUicted  3'iJ)  cases  of  stmbismus. 
Strabismus  convergens  23(3;  Strabismus  divergens  133 

Emmetropia,       ,        4  Emuietropia,    .        .        3 

Myopia,        .        .11  Myopia,     ...      63 

Antimetropia,  13  Antimetropia,  .      30 

Hyperopia,    .        .     308  Hyperopia,       .        .      38 


236 


133 


In  Isler's  statistics  the  ratio  of  hyperopia  is  higher  than  in 
SchweifTger's,  taTuuse  lie  not  only  tsikes  in  H  less  llirin  'J  D  which 
Schwoigger  excludes,  but  he  coitipcises  Intent  as  well  as  manirest  H. 
The  discrepancy  in  regard  to  the  ratio  of  E  Is  partly  fxplainert  by 
the  fact  thai  Schweigger's  classiilcation  is  based  only  on  the  llxuig 
eye.  He  finds  a  higher  ratio  of  myopia  in  converging  squint  tliaa 
does  Liler,  viz.,  H.6«g,  as  against  A.H-  U  is,  however,  very  noteworthy 
that  mvopin  takes  the  first  rank  in  the  causation  of  diverging  stra- 
bismus. Schweigger  gives  o9.o;«  and  Islcr,  when  the  cnsi's  of  anisome- 
tropia of  which  one  eye  was  myopic  (1-  c,  p.  28)  are  added  to  those 
of  myopia,  viz.,  22  +  62  =  8't.  gives  63.1j(  to  myopia.    In  the  lattcr*8 

'"Sttidiffi  nWr  (lie  AbbiliiffiKlti'it  i]«^  StrabisiiiuH  vun  Refraction." 
IcAUR.  DlBBvrt.,  Zurich.  lt»0.  Walter  Iider. 
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ran  unusually  high  proportion  of  cases  of  hypcropiu  is 
found  amonf^  dlverian^  titrabisruuB,  viz.,  28.6^.  These  ait*  mostly 
of  Dioderat'C  de.gTri>,  i^ach  I'vo  usually  hn<l  goml  viuiun,  and  tliu  CAustf 
was  found  in  weakntrss  of  the  intcrni.  In  some  cases  tins  ensued 
after  the  occurrence  of  dvbihtatiti^  dist^ases,  in  other  cases  the 
WL^i.kness  was  inherent  and  ori^nnl. 

AnothtT  class  of  cases  is  those  in  wliich  one  oyo  ts  so  noarlj' 
blind  tlmt  it  wanders  outward  simply  in  obedience  to  the  tendency 
impressed  upon  it  by  the  outwani  diivctiun  uf  the  axis  of  the  orbit. 
Hero,  loo,  there  may  bo  latent  weakness  of  the  iiiterni.  Divergent, 
bc^s  at  a  later  period  of  life  than  convergent  squmt — when  the 
latt«r  l^  coiinect'ed  with  myopia  it  is  usually  of  hi;?h  decree.  It  may 
be  ultematuig',  but  usually  the  patient  /fives  the  prefvi-ence  to  one 
eye.  Very  often  there  is  marked  ii-rejiularity  m  vision  or  in  refrac- 
tion. The  tcndenc3'  of  myopia  to  divergence  is  caused  by  the  high 
degree  of  convergence  required  for  near  vision  and  by  the  absence 
of  impulse  to  aceomiiHulatlun  to  aid  it — a  situation  winch  is  the  exact 
reverse  of  what  obtains  in  converging  strabismus  with  hyperme* 
tropia.  In  both  classes  of  c^ses  there  must  coexist  a  lack  of  power 
m  either  the  externi  or  the  interni  to  i-ender  the  deformity  possible, 
wbUe  ivfractive  conditions  play  a  role  which  has  been  sulliciently 
explamed. 

Treatmenf.~h\  the  incipient  stage  of  converging  strabismus 
Wf  may  soiueiimes  prevent  its  establi-shment  by  employing  the 
glasses  needful  for  connecting  ametropia.  S^trious  amblyopia  will 
be  a  hinderance  to  success  and  when  the  subjects  an*  very  young 
there  are  obvious  objeetions  to  their  use  from  the  danger  uf  acci- 
dents by  breakage.  But  when  in  the  house,  young  children  can 
wear  spectacles  and,  when  at  active  out-door  play  there  is  less  ten- 
deney  to  close  convergence.  It  has  been  proposed  to  use  eserine 
sulphate  to  assist  the  accommodation  (ITh'ich)  and  take  off  strain 
DO  the  mterm  and  to  resort  to  this  when  glasses  cannot  be  worn. 
On  the  other  hand,  the  entire  suspension  of  accommodation  by 
atropia  has  been  much  recommended  and  employed  from  precisely 
the  opposite  indication,  viz.,  to  relieve  the  iutenii  by  abolishing  the 
accommodation.  A  degree  of  heni'flt  can  be  gaitted  by  this  pro- 
ceeding, but  no  permanent  gain  without  usmg  the  nee<iful  ctirn-ei  ing 
glasses.  The  resoTt  to  atropuie  from  tmie  to  time  as  the  tendency 
to  squint  becomes  more  pronounced,  while  the  patient  is  habitually 
wearing  correcting  glasses  will  not  seldom  prevent  the  establish- 
ment of  the  error.  It  ts  decidedly  worthy  of  trial  because  the 
exIemJ  are  strengthened  and  the  habit  of  bitiocnlar  vision  is  pro- 
moted. When  this  is  not  feasible,  and  a  patient  shttws  a  decided 
tendency  to  prefer  one  eye  in  fixation — tliia  may  for  some  hours 
daily  Iw  tie<l  up  (screening  it  by  a  shade  will  not  serve  the  purpose) 
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In  order  to  coiiipi>l  tin-  use  of  llie  otlii^r.  By  so  doin^  llip  musrles 
of  that  eye  art?  ki"pt  in  bettor  tmininjEr,  although  the  covered  eye 
continues  to  siiuint.  The  use  of  tlie  pt)orer  eye  to  inipixjvf  its  vision 
is  a  pious  hope  rather  than  an  assured  expectation — notwithstand- 
ing the  contrary  opinion  largely  prevails.  Any  otiier  treatment 
than  tenotomy  is  of  little  value  after  a  permanent  squint  has  been 
producod. 

In  regard  to  diverging  strabismus,  when  there  is  myopia  the 
gpeati'st  assistance  is  to  he  tlerived  from  proper  concave  jrlnsses, 
which  may  sometimes  be  sphericiM-ylimlric.  TItey  should  be  chosen 
with  reference  to  the  degrw  of  myopia  and  to  the  auconimodation 
of  the  subject  and  to  the  distance  of  the  worlcing  point.  Very 
often  they  will  be  one-half  or  one-third  less  strong  than  the  glasses 
re<iuired  for  the  far-point.  The  rules  for  this  have  alrt'ady  been 
discussed.  The  use  of  glasses  by  young  myopic  persons,  includes 
this  very  impoi-tiiiil  advantage,  that  Iheir  control  over  the  intemi 
is  greatly  aided.  This  same  procetniing  is  applicable  to  cases  of 
great  dissimilarity  in  the  degree  of  myopia  of  the  two  eyes  even 
when  one  of  them  may  not  admit  of  the  gJuss  which  its  refraction 
indicate.**,  and  the  cori-ection  is  applied  only  to  the  better  eye. 

Atropine  has  less  efficacy  in  these  cases  than  in  those  piwiously 
considered.  In  incipient  divergence  not  only  ai*e  glasses  to  correct 
ametropia  important,  hut  they  can  often  be  usefully  combined  with 
prisms.  Whatever  rehevos  the  sti-ain  on  the  interni  at  the  near- 
point,  is  to  he  adopted.  The  sul>jects  are  usually  old  enough  lo 
perniit  a  sntisfactoi'y  examination,  which  in  cases  of  convergence  is 
often  impossible.  Li  the  laige  niajoi'itj'  of  cases  of  convergence 
ami  in  many  of  divergence  we  must  resort  to  an  operation. 

The  optrafifp  treaimpnt  has  in  view  not  only  the  eoi'rection  of 
deformity,  but  the  improvement  of  the  working  ability  of  the  eyes, 
and  if  possible  the  procurement  of  binocular  vision.  We  practlsi? 
tenotomy  upon  the  contracted  muscle  to  abate  its  power  and  we 
uilvaiice  the  insertion  of  the  weaker  muscle  to  infi-ease  its  jMiwer. 
The  former  is  the  most  freiiuently  employed,  wlide  the  latter  is  in 
certain  casfs  cinnbined  with  iL.  A  pracLical  (picstion  arises  iti  con- 
verging s(|uint.  at  how  early  an  age  shall  tenotomy  he  practiswl!' 
If  the  deformity  is  not  large  it  is  Itetter  not  to  operate  until  Ave  to 
seven  years  of  age.  But  if  the  squint  In-  |>runounced,  a  tenotomy 
at  an  earlier  age  may  be  indicateicl  to  keep  the  muscles  in  better 
haJanc*',  but  irs  eirect  will  not  be  compiot*^  and  it  should  not  be 
done  exci'pt  as  a  palliative  mt^asnix*.  At  a  later  age  another  opera- 
tion is  likely  t«  be  needful.  Should  one  eye  be  opei-ated  on  or  both? 
Graefe  tuught  the  inipor-l.ance  of  dividing  the  i-tTcet  between  both 
eyes,  but  since  his  time  some  liave  advocated  going  back  to  the 
practice  of  early  times  and  conHning  the  proceeding  to  the  «ye 
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which  deviates  most.  As  \l  itiEittiT  of  fact,  in  marked  deviations 
the  muscles  of  Iiotli  eyes  an*  at  fault  and  1  have  no  hesiljition  in  say- 
in;j:  that  each  eye  should  in  such  cases  bo  opeitiU-d  on.  For  a  deWa- 
tiuu  of  3  to  5  mm.,  5'  to  l^"".  only  one  eye  is  to  be  operated  on ;  for  S  to 
6  mm.,  15**  to  30*,  both  will  inquire  it,  but  there  should  be  two  weeks 
inNT\-al  bffoi-e  the  s<vond  operation;  for  squint  of  10  miii.,-10°  to4-i°, 
both  may  Ih?  dealt  with  at  t he sjituo  sitting.  It  may  be  assumed  that 
one  tenotomy  will  effect  a  change  of  about  3  mm.,  or  about  15°.  An 
absnlut(>  nwult  cannot,  bi?  predicted  because  the  elasticity  of  the 
opponent  is  variable,  and  we  Hud  the  ultimate  position  freqitently 
not  the  same  as  that  which  appeartnl  after  the  first  wet>k.  Inns- 
much  as  the  patients  especially  seek  an  improvement  in  their 
personal  appeai-ance,  the  rule  is  to  leave  a  slight  lU'jrr^c  *>f  coiiver- 
(pence  rather  than  to  risk  the  slightest  amount  of  divergence.  It 
there  be  fairly  good  vision  in  both  eyea  and  if  there  bL'  hyperopia 
of  ^  I)  or  (uorc,  we  may  put  considerable  ciuifldence  in  the  teruU'iicy 
of  thp  eyc-s  to  a  correct  position.  In  such  cases  the  effort  Is  to 
establish  binocular  vision,  and  if  there  be  a  divergence  of  1  or  ti  mm. 
this  will  usually  not  be  permanenU  It  is  not,  however,  to  be  as- 
sumed that  a  fi-ee  dissection  of  the  tendon  is  to  be  allowed.  This 
was  the  methotl  at  the  first  intrwluctton  of  slrabot-omy  by  DietTen- 
bach,  and  tvom  the  unwise  practice  of  that  day  came  a  large  crop 
of  cases  who  needed  a  suljsequent  and  serious  operation  to  correct 
the  divergence.  Such  eases  arc  occasionally  met  wilh  at  the 
present  time. 

Tlie  ojteration  is  as  follows;  For  young  subjects  ether  may  have 
to  be  given,  Tor  older  ones  iMstillaliou  of  4^  solutiou  of  salicylate 
Or  hydrochlorate  of  cocaine  three  times  within  twenty  minuteJi 
will  suitably  benumb  tlie  tissues.  The  local  anaesthetic  is  much  to 
be  preferred,  because  we  need  the  aid  of  the  patient  to  enable  us  to 
decide  how  much  has  been  accomplished.  The  lids  are  spp.Ti*atetl 
by  the  spring  speculum;  for  converging  sfjuint  the  eye  is  jittshed 
lo  the  outer  angle  by  a  (lxali(Ui  forceps  which  stnzes  tlie  conjunctiva 
near  the  outer  border  of  the  cornea  and  if  the  forceps  be  rather 
heavy  it  may  be  left  to  hang  and  its  weight  will  keep  the  eye  in 
position.  With  a  pair  of  forceps  whose  sharp  teeth  |)ix)ject  a  little 
forward,  take  up  a  small  fold  of  conjunctiva  midway  between  the 
cornea  and  the  caruncle  and  .<nip  it  with  slender  .scis.soi-s  whose 
points  are  a  little  roundwl.  Tlie  wound  must  be  small  and  may  be 
vertical,  it  sliould  be  in  fi'ont  of  the  middle  of  the  leiidon.  (_to  in 
with  liic  scissoi-s  beneath  the  conjunctiva  down  to  the  tendon,  cut- 
ting the  connective  tissue,  but  avoid  blood-vessels  if  possible.  With- 
draw the  scissors  and  by  their  closed  points  kwp  the  wound  npen 
and  thrust  the  opened  foiveps  into  1  he  uoiind  to  bite  the  tendon  at 
its  insertion.  The  sharp  projecthig  teeth  arc  designed  for  this 
li 
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purpose  (are  Fig',  tl).  Snip  thiwijfh  the  tendon  with  scissors  and 
into  the  hole  inst-rt  a  blunt  hoolc  which  will  catch  the  upper  half  of 
the  insertion.  If  seized,  drop  thu  forcfps  and  cut  with  the  scisaoi 
Keep  hold  of  the  tissut-s  by  the  hook  and  insert  a  second  hadt'' 
nuder  the  undinded  tower  half  of  the  teudun  and  cut  it.  Then 
examine  above  and  below  whether  the  whole  insertion  has  been 
separated  from  the  sclera.  The  cutting  is  partly  sulKonjuuctival 
and  partly  visible  in  the  wound.  A  little  barb  on  the  bkint 
pointof  the  hooks  materially  fncihtates  the  soiiinh  for  \in. 
divided  fibres  and  gives  greater  hold  to  the  hook  (Theo- 
bald) (see  Fig-.  T2).  The  conjunctival  wound  will  unavoid* 
ably  be  stn-tehed  by  these  lunno-uvres,  and  some  blood  will 
be  etfused  heiu>:tth  the  tissues.  It  is  a  disadvantage  to  have 
a  large  thrombus  beeaiist;  it  incn^ases  the  elTeet  and  ivn- 
--,  ders  the  operation  less  certain.      In  putting  the 

hook  under  the  tendon  cany  the  beak  stniglit 
back  Jind  keep  the  tip  upon  the  sclera  as  it  is 
n^tat^-d  either  upward  or  do^vnwiird.  When  it 
is  well  engaged  the  liandle  is  caiTii'^l  across  tho 
r'oot  of  the  nose  and  the  ti-ndon  pushed  into  view. 
Now  tlie  tendon  is  cut  between  the  hook  and  the 
sclera  and  of  couree  it  is  not  shotLened,  but  is  only 
iletachtHl. 

Thei-e  are  other  methods  of  operating.  Some 
make  the  incision  of  the  conjunctiva  below  and 
parallel  to  the  edge  of  the  niuscU'.  Graefe  ad- 
vised making  it  close  to  the  cornea^  Arit  uses 
scissors  alone  to  divide  the  nutscle  without  thai 
help  of  the  huok.  For  myself  Lhe  method  de- 
scribed secures  the  complete  division  of  the  ten- 
don with  the  least  disturbance  of  the  slitictuivs 
and  thi'ough  the  smallest  wounds.  The  conjunc- 
tival wound  is  always  uiiit-wl  by  a  stJlch  of  very  (Ine  black  silk. 
Tlie  bleeding  is  to  be  wiped  away  with  absorbent  cotton.  Sponges 
are  objectionable  unless  verj*  fine  and  soaked  in  corrosive  subli- 
mate solution  ] :  2,i>00.  It  is  better  to  use  salicylaled  al)snrh<*nt 
cotton.  Befoi-e  [uilting  in  the  stitch  the  efT«ct  of  the  openition 
is  to  bo  aseei-tained.  The  associateii  movements  should  lie  wt'll 
performed  and  if  thu  desired  elTect  is  apparently  reacheii,  the 
patient  should  tw  able  to  eonvorgt-  easily  to  a  point  live  inches 
distant.  If  sufflciifnt  effect  is  not  sccutvd,  incisions  may  be  made 
above  and  Iwdow  the  Insertion  into  the  cap.sule  of  Tenon.  To 
dissect  the  conjunctiva  more  fn^^ly  uway  from  the  outer  sur- 
face of  the  muscle  by  undermining  the  caruncle  will  also  increase 
the  effect,  but  at  the  expense  of  an  unpleasant  retraction  of  tha 
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canincle.  Another  imMlr  ot  iiu^itTasinir  the  pITect  is  to  pillier  up  a 
fold  of  the  coujuiictivu  on  the  outer  side  of  the  ^lohi;  in  a  lAVga 
(suture  (Knapp).  Betl«r  than  tliis,  is  to  attach  a  suture  lo  the  con- 
junctiva on  the  outer  side  of  the  glohe  near  the  cornea  and  carry 
Iwth  ends  through  the  skin  Iw^yond  tho  out^er  canthus  and  lie  them 
over  a  bit  ot  stick.  Such  a  guy  will  put  thr  friobe  into  any  desired 
position.  The  thread  must  not  be  left  more  than  five  or  six  hours 
and  both  eyes  must  Ih-  well  baudajjeil  to  prevent  paui.  I  have 
seldom  resorted  to  these  sutures.  To  restrain  the  operative  t'lTect, 
a  stitch  may  be  carried  to  a  greater  or  less  depth  into  the  divided 
muscle  and  broujght  out  near  the  cornea  horizontally,  or  in  an  oblJciue 
direction.  A  change  of  'i  mm.  is  easily  obtained.  In  rare  cases  when 
I  have  sought  to  slightly  increase  the  effect  and  the  conjunctival 
wound  has  been  small  I  have  altogether  oniilti'd  the  sutun*.  To 
do  this,  is  lo  risk  undesirable  retraction  of  tho  caruncle  and  the 
sprouiing  of  ffranulations  in  the  wound. 

Sinking  of  the  canincle  is  liable  to  occur  in  slight  degi'ee  even 
after  o[N-rations  eaix-fully  done.  It  is  the  effect  not  only  of  dissec- 
tion and  retraction  of  the  nmscle,  but  it  comes  as  a  gradual  ix>sult 
of  contraction  of  the  cicatricial  connective  tissue. 

It  IS  alA-ays  proper  to  laj*  upon  the  usually  sc|iimtinE:  eye  the 
larger  effect  of  tlie  operation.  If  the  deviation  is  chietly  monolat- 
eral,  one  may  combine  tenotomy  of  the  intcmus  with  advancement 
of  the  extemus  of  the  same  eye.  If  this  do  not  sufllce,  tenototny  of 
the  intemus  of  the  other  eye  maybe  done  at  a  later  time.  The 
advisability  of  advancement  may  be  estimated  by  the  capjicity  of 
the  eye  to  turn  t.oward  the  outer  catiMius.  In  marked  monolateral 
squint  this  will  l>e  feeble  and  the  extemus  will  have  been  so  nmch 
stretched  that  it  camiot  pull  the  eye  around  even  when  the  intemus 
is  loosened.  In  one  case  uf  this  kind  whereoiieeye  had  slight  myopia 
and  the  other  an  extreme  degree,  notwithstanding  a  good  position 
of  the  axes  was  obtained,  it.  could  onlj*  be  held  by  wcnrirg  full  cor- 
recting gtaiises  and  practising  daily  with  pi'isuis  for  three  months. 
Wecker  has  recently  advocated  what  lie  calls  advancement  of  Ten- 
on's capsule  at  tlie  insertion  of  the  antagonist,  as  an  adjuvnntto 
tenotomy.  The  operation  consists  in  bringing  forward  the  inclos- 
ing sheath  and  connective  tissue  as  one  would  do  in  certain  modes 
of  advancement  of  the  tendon  (see  chapter  on  Asthenopia),  hut  the 
tendon  is  not  loosened.  A  well  and  neatlj*  coniucted  advancenacnt 
seems  to  me  ts  to  be  preferred.  As  a  matter  of  fact  the  chief  ele- 
ment in  tenotomy  as  well  as  in  advancement,  is  the  alteivd  tension 
and  attachments  of  the  sheath  and  cajisuh^ — coiirbined  with  loosen- 
ing the  insei'tion  of  the  muscle. 

The  ultimate  effect  of  an  operation  is  apt  to  b«  greater  than 
that  which  exists  after  two  or  three  weeks. 
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For  oi-dinary  cases  very  simple  after  treatment  sulflcett,  the 
eye's  are  banda^d  for  twelve  liours  and  then  cold  or  warm  wal«r 
applied  as  the  patUmt  pr^rers.  The  conjunctival  stitch  may  be 
ial«'n  out  in  two  days  or,  if  left  io  itself,  it  will  drop  out  In  a  wet'k 
and  It  causes  no  appivciubli-  irritation.  BulK*oiijiuu'ti\al  fccliymo- 
sls  will  ivmain  for  ten  days.  If  g^ranulaiion  spring  up,  it  must  be 
cut  o!T  with  scissors,  not  touchetl  with  caustic. 

For  diverging  strabtsimts  the  mode  of  opei-ating- is  essentially 
the  same,  but  the  tendon  of  the  extemus  is  T  to  8  tnn>.  from 
the  comcji,  while  that  of  the  int^rmus  is  fi  mm.  The  cfTt'ct  of  the 
tenotomy  is  usually  adequate  in  simple  cases  of  myopia,  but  in  em- 
metropia  and  hyperopia  it  Ls  less  than  ordinary.  Advancement 
of  one  or  both  interni  may  be  advisable  in  exti-eme  cases,  or  a  t«^not- 
omy  iriay  be  iloiit'  the  second  time.  For  a  young'  lady  on  whom  I 
had  done  two  ti-notoinies  of  each  external  rectus  wthout  a  p<>rfect 
curt;,  the  result  was  obtainiui  by  causing-  her  to  practise  daily  with 
adductive  prisms  to  the  ulinost  of  her  a  bility.  She  had  j^ud  vitiion, 
and  was  umim'tropic  in  each  eye.  Bbe  ynnhially  iiupi*ovt*d  in  power 
of  adduction  and  on  on«  occasion  felt  ^ometlung  snap  m  one  eye, 
after  which  she  acquired  a  sufficient  power  of  convergence  and  has 
alwaj*a  ivtaiiied  it.  A  suffs^'stion  of  Br.  Orucnin;^  has  proved  of 
great  value  in  moderate  dej^fees  of  diver.ir«'nce  when  no  paralysis 
exists.  After  dividing-  one  or  both  externi,  the  two  eyes  are  coupled 
to^'ther  by  a  sut  ui-e  which  is  attached  to  the  inner  side  of  the  t'lohe 
aud  caiTied  across  the  nose.  It  takes  its  hold  on  the  conjunctiva 
vertically  near  the  cornea,  and  when  tied,  both  eyes  are  held  im- 
movable and  in  convergence.  It  is  left  in  sltn  for  twelve  or  twenty- 
four  houi-s.  Caiv  nuisi  In-  used  to  gel  no  inoii'  etTect  than  is  vk*- 
quired.  An  excess  of  10"  or  l.'r  convergence  at  the  beginning  is 
desirable,  for  this  anioimt  soon  disappeai's. 

Hardly  le&s  important  than  a  correct  opei-ntloii  is  tlie  subse- 
quent management  of  the  eyes.  As  soon  as  the  reaction  has  dis- 
appeai-ed.  say  within  four  to  six  days,  the  propriety  of  using  glasses 
must  Ik!  decided. 

If  there  be  much  hyperopia  and  the  extemi  air  woalv,  ni>t  only 
should  glasses  be  worn,  but  jvossihly  it  will  bi;  nei^lful  to  resort  to 
atropine.  In  other  cases  only  the  manifest  H  will  need  correction. 
If  there  be  tendeney  to  ovei'-elTeet.  tlieu  nu  glasses  are  to  Ik*  givi-n. 
Of  course,  astigmatism  is  to  be  cornn^ted.  Koiui'tunes  practice  with 
prisms  and  a  candle  Hame,  or  the  use  of  the  stereoscope  will  aid  in 
conllrriung  correct  attitude  of  the  eyes.  Very  many  patients  can 
be  made  to  see  two  images  after  an  operation  who  found  the  grtvit- 
cst  difficulty  in  doing  it  before,  and  Ihey  can  be  taught  to  closely 
approximate  or  to  fuse  them.  Special  test  cards  must  be  providetl 
for  practico  with  the  steivuscoiw,  viz.;  on  one  side  a  vertical  and  on 
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the  other  a  horizontal  line,  or  on  one  side  a  dot  and  on  the  other 
dots  in  borir^ntal  aeries  which  are  to  he  nunihored,  or  on  one  side 
a  capital  L  and  on  the  other  a  capita.1  F,  which  comhini;d  make  K 
{Qrtvn)  or^ther  similar  devices  by  whieh  it  will  be  certain  tliat  each 
eye  sees  and  talces  a  correct  position.  Witli  the  usual  stunioscopic 
pictures  there  can  l>e  tittle  at>!iurance  that  proper  vision  is  being 
practised.  Of  course  such  exercises  ixHjuii-e  intelligence,  the  subject 
must  not  be  too  3'oung  and  vision  must  have  a  certain  acuity. 
Java!  employs  an  in^i-nious  roflectinp  stcn-nsenpe  which  admits  of 
variation  in  the  angle  of  reflection  and  consequently  of  conver- 
gence. 

yTecJuinisniof  the.  OjMTfift'oH  and  its  Vlfimotf*  Jlptnilfs. — There 
is  a  notable  lack  of  ace  unite  and  well  ascertained  information  on 
this  subject.  With  patients  the  object  souglit  is  cosmetic,  and  if  a 
passable  rettult  is  obtained  they  are  content  and  likewise  too  often 
is  the  surgeon.  It  has  been  claimetl  that  decided  improvement  of 
vision  is  procured  by  the  operation  and  a.Ko  that  binocular  vision 
is  a  result  frequently  secured ;  v,  nraofe  and  Knapp  claim  SOsf.  A 
good  cosmetic  result  Is  rarely  diHlcult  of  attainment,  by  combina- 
tion of  methods  and  by  somi'times  doing  a  scries  of  operations. 
In  cases  of  decidedly  monolateral  converging  squint  with  great 
weakness  of  the  externus  and  aliio  In  cases  of  divergent  squint, 
where  one  eye  has  turned  aside  minply  because  of  exlnune  defect 
of  sight,  both  retirement  of  one  ten<lon  by  tenotomy  and  a<lvance- 
ment  of  the  opponent  is  required.  Such  is  also  apt  to  bo  the  case 
with  divergence  ensuing  from  marked  debility  of  the  intemi  in 
cases  of  E  and  H  notwitlislanding  vision  of  each  eye  may  be  gond. 
Herc^  as  already  said,  simple,  tenotomy  is  apt  not  to  sulllce  but  must 
be  combined  with  advancement.  With  ordinary  convergence  cos- 
metic suceess  is  secuit'd  by  carefully  avoiding  unnecessary  disturb- 
ance of  the  surroundings  of  the  tendon,  whether  lateral  or  between 
It  and  the  conjunctiva,  and  by  not  attempting  to  secure  too  much 
by  one  o^x^ration,  whether  upon  one  or  upon  two  uniscles.  It  must 
never  be  forgotten  that  the  mechanism  of  the  proceeding  consists 
in  letting  the  tendon  slip  back  ami  take  a  new  attachment  to  the 
globe  behmd  its  origijial  insi'i-tlon.  For  the  degivu  of  retirement 
which  may  be  safely  permitted  we  must  take  into  account  the 
length  of  the  internus  and  the  degree  to  Mhich  it  is  shortened.  Its 
length  including  the  tendon  is  about  4(>  mm.  With  a  squint  of  5 
mm.  it  IS  reduced  to  35  mm.  when  in  the  s({uinting  position.  The 
extcmus  has  a  normal  length  of  4<J  mm.  and  this  will  be  stret4>hed 
to  54  mm.  Tlie  Intermis  in  the  normal  position  of  the  eye  lies  in 
Contact  with  tlie  globe  for  about  *  ruin.  Tliis  is  of  couree  sliurUfneti 
in  the  squinting  jiusitiun,  by  the  degree  In  which  the  eye  tLinis  in- 
ward.   W'here  the  insertion  is  displaced  backward,  the  muscle  at 
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its  new  liold  still  lias  a  favorable  position  for  action  because  tliis 
point  i.s  now  turniHl  outward  imd  still  pt^nutta  the  muscle  to  exert 
its  force  in  a  taugtintial  liii-ection.  Evidently,  however,  if  tlie  iu- 
B4.-rtion  be  pushed  baek  beyond  u  certain  extent,  Uie  action  of  the 
muscle  bticomi's  more  and  more  emban*ass(Hl.  Kvery  t<^notouiy 
signifies  a  limitation  in  the  mobility  of  the  glot>e— this  may  within 
certain  limits  i>i  t'^i*^  <-'^^6  ol  antagonist  uniHcles  which  have  nut 
become  seriously  degenerated,  amount  simply  to  a  displacement  of 
the  arc  of  rotation.  But  in  very  many  cases  the  arc  of  rotation  is 
shortened^  hecaust^  the  extemus  is  incapable  of  carrying  the  eye 
outward  to  the  deg:ree  by  which  the  are  has  been  dhninished  on  the 
inner  side.  In  this  statement  lies  the  reason  for  the  rule,  that  it  is 
proper  to  let  the  muscles  have  time  t^i  adjnst  thiMiiselvcs  to  the 
new  relations^  provided  one  operation  fails  to  pi-ocure  the  desired 
eJIect.  Tlie  occurrence  of  ri'lapses  IS  also  thus  uiideixtood  if  it  be 
found  that  the  extenii  pi'u\  e  to  be  too  feeble  to  niaiutaiii  the  advan- 
tage which  tenotomy  has  given  them.  At  the  same  tune  the  abso- 
lute unwisdom  (to  use  a  mild  phrase)  of  striving  hy  free  dissection 
to  effect  the  purpose  before  a  suitable  adjustment  of  the  muscular 
forces  has  been  secunnl.  is  obvious.  No  surgeon,  howe\'er  careful, 
can  claim  absolutely  iinniiinity  from  the  liability  to  slight  over-ef- 
fect in  some  cases,  because  it  is  imjiossible  to  control  or  acquaint 
ourselves  with  all  the  conditions  of  the  problem.  Divergence, 
amounting  lu  3  mm.  or  nioii5  when  looking  ;it  a  distance,  is  to  be 
deploi^d,  and  the  high  degree  of  deformity  reflects  discredit  upon 
the  surgeon. 

The  value  of  the  operation  consist.^  in  improved  appearance,  in 
more  comfort  in  using  eyes,  in  enlarged  binocular  field,  In  the  inci- 
dental enrriTtion  by  glasst's  of  refmclive  errors,  sometimes  normal 
binocular  vision  is  gained.  That  it  pennanently  improves  visual 
acuity  is  seldom  true;.  In  discussing  this  point  we  must  choose 
patienUs  wluisf'  age  and  intelligence  enable  them  to  give  iis  trust- 
worthy information,  and  we  must  not  forget  that  both  patient  and 
surgtH^n  are  prejudiced  in  favor  of  finding  improvement.  I  ha\'e 
at  hand  the  records  of  forty  operations  of  whicli  thirty-six  were 
for  strabismus  conv.  and  four  for  strahisinus  div.  Twenty-three 
patients  who  had  convergence  I  rcgani  as  capable  of  giving  relia- 
ble information^their  ages  are  as  follows: 


From    C 

to  10  .years  =  6 

"       11 

"    15     "      =6 

-       16 

«    20     «      =5 

*■     ai 

«    42      *•      =  7-23 

From  these,  eight  cases  are  taken  out  who  had  V  =  |^  or  5^  in  e 
eye  both  bt^fore  and  after  the  operation,  some  of  them  requli 
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'  convcting  g'laases.  In  the  nMiiaiiiing  nft4M?ii  catws  lififore  the  oiH-ra^ 
ttvD.  vision  in  the  poor  eye  was  from  ,Vo  to  ^U'  In  thrcv  cases  the 
ophtbahiiuHco[M>  tihowed  defects  which  would  uecetfsarily  prevent 
.visual  iiiipi*oveinent.  In  tlie  thirteen  whirh  ai-e  left,  fl%'e  showed 
'absolutely  no  iinpi-oveint-nt  in  visual  acuity.  \Vi*  an-  nnlufed  then 
to  seven  which  are  fairly  proper  for  inrestigiitin^  and  testing-  the 
point.  1.  A  physiclun,  jet.  forty,  had  cotn|Mniiul  liyperopic  astif?- 
niatisni  in  the  poor  eye;  when  corrt'cled  vision  inipruvi-d  fn;iii  ^"g 
to  \\p  but  the  operation  ha.d  no  shaiv  in  the  benefit.  3.  A  young 
lady,  xU  sixt«eu.  had  ustig^mutism  in  both  eyes;  when  com'ctL'd  Ibo 
poor  eye  had  V  =  f|.  Six  tjionths  after  the  operation,  having  been 
subjtKrtcd  to  the  use  of  atropine  and  having  used  plassea,  and  hav- 
ing-  also  covere*!  tho  good  eye  for  certain  periods  so  as  to  cnnipcl 
employment  of  the  other,  the  vision  of  tho  poor  eye  remained  |J, 
nnd  without  a  ^lass  was  ^^,  3.  Young  h^dy.  fet.  fourteen,  before 
the  operation  tho  poor  eye  with  +  a  D  coiint4*<l  figtiws  at  three  feet, 
after  the  ap(«ratinn  count^'d  figures  at  six  feet,  4.  Young  lady,  Ect. 
seventeen,  the  poorer  eye  had  with  -}- 1.5  D  V  =  ^g  and  tliere  was 
beniiupic  amblyopia,  hut  this  vision  six  months  later  was  ,Vtf  ^• 
Male,  iet,  nine,  in  the  poorer  eye  with  +  6.8  O  —  (J.?&c  ISO**  V  =  ||. 
By  tenotomy  and  optical  treatment  binocnlai-  \ision  was  obtained, 
but  in  both  eyes  the  vision  ri'mained  the  same  for  fourteen  months. 

6.  Male,  let.  eleven,  with  -f  2.3  V  =  |J  before  operation;  after  tcn- 
,otomy  and  use  of  atropine  and  glasses  with  +  3.s  V  =  f  J.     Binocu- 
lar vision  was  obtained,  hut  no  betterment  of  acuity  was  piitcujx-d 
in  the  faulty  eye.   Numerous  specks  were  visible  about  the  macula. 

7.  Male  a-t.  twenty-two,  in  poor  eye  V  =  JJ.  Hud  an  operation  on 
both  eyes  ten  years  before  I  saw  him.  I  did  tenotomy  on  one  and 
obtainttd  binocular  vision,  which  was  known  to  remain  for  four 
months,  but  no  improvement  in  acuity  ensued  in  the  amblyopic 
eye, 

Thi's*'  few  cases  do  not  justify  a  hrn;id  g<merali7.:itinn,  l»ut  they 
corresiHind  to  my  much  more  extended  oliserva lions,  and  in  tho 
conclusion  to  which  they  point,  my  opinion  is  in  aeconl  with 
Schweigger's.  It  remains  to  con.sider  how  often  we  obtain  binocu- 
hir  vision.  On  this  point  experience  has  taught  nie  that  the  num- 
ber of  %vell-tested  cases  in  which  this  c;tn  be  proved,  provided  wc 
demand  the  same  kind  of  binocular  vision  of  which  normal  eyes  are 
capable,  Ls  excessively  small.  I  have  not  gathnred  large  statisti'ca, 
but  out  of  the  small  number  of  records  at  this  moment  at  my 
disposition,  viz.:  thirty -six  cases  of  convergence  operated  on, 
only  four  gained  binocular  vision,  which  is  11;S.  Out  of  the  thii-ty- 
six  there  were  ten  who  had  in  each  eye  better  vision  than  |g,  of 
those  only  one  gained  lunoeular  vision.  Of  the  three  others  who 
secun-d  it,  the  poor  eye  in  all  had  V  =  ^J.     It  does  not  need  larg^> 
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statistk'S  to  show  that  if  anions  ten  patients  in  whom  each  eye  has 
nearly  nuniial  sight  and  who  by  tt'iiotoiny  ami  optical  t reatim-iit 
are  put  in  a  position  to  acquire  binocular  vision,  nine  fail  to  do  it, 
that  there  lies  behind  the  ocular  conditions,  a  something  which  cod- 
stitures  an  in  surmount  able  obstacle.  This  is  indeed  the  fact,  and 
lo  it  Hansen  and  Krenchel  have  es|K'Cially  called  attention.  It  is  the 
lack  of  that  cerebral  co-ordinaling  faculty  which  is  the  essence  of 
binocular  fusion.  It  would  appear  that  when  this  faculty  Lsoucc 
hwt  or  perhaps  hati  novi-r  Iietii  developed,  it  can  i-arely  bo  acquired 
after  the  verj-  early  years  of  hfe.  I  do  not  assert  that  in  only  lljt 
of  all  cases  can  binocular  vision  be  obtained.  1  have  not  studied 
all  my  recortis,  but  I  am  certain  that  the  number  is  less  than  SOjS. 
That  a  certain  kind  of  co-ordmation  can  occur  between  two  previ- 
ousty  strabismic  eyes,  which  do  not  each  direct  its  macula  upon  the 
object  must  be  admitted.  It  is  often  possible  after  an  operation 
to  elicit  doublii  images  when  it  \vas  before  not  feasible.  But  this  is 
a  factitious  and  not  genuine  binocular  vision.  Who  argues  from 
these  facts  must  explain  what  kind  of  vision  hu  claims  to  exists  A 
valuable  kind  of  binocular  vision  exists  in  persons  who  have  high 
degree  of  anisometropia  and  in  whom  it  is  impossible  for  the  images 
to  be  similar  and  who  in  reading  will  use  only  one  eye.  This  occurs 
in  perHons  who  have  had  one  eye  operated  on  for  cataract;  while 
this  gives  sharp  vision  they  cannot  dispense  with  the  assistance 
which  the  other  unopemted  and  imperfectly  cataractous  eye  gives 
them  for  purposes  of  genei-al  vision.  This  vision  is  really  binocular. 
Yet  there  also  arise  cases  of  squmt  where  vision  is  performed  by 
one  eye  at  the  macula  and  by  the  other  at  a  point  many  degrees 
aside  from  the  macula.  These  persons  will  sometimes  be  found  to 
have  acqiLired  a  kind  of  binocular  sight  in  which  dissimilar  parts 
of  the  two  rotinie  have  learned  to  become  associated.  This  kind  of 
retinal  incongruity  d»e.s  sometimes  exist,  and  is  not  within  the  scopa 
of  uur  usual  physiological  explanation. 

In  conclusion  I  strongly  urge  the  importance  of  exactness  in  the 
performance  of  the  rvquisite  operations  and  of  care  and  persever- 
ance in  the  subsequent  optical  treatment  to  seciin;  the  best  result. 
The  reaction  after  tenotomy  is  usually  slight.  In  only  three  or 
four  instance's  out  of  several  hundred  have  I  seen  important  in- 
flammation occur,  and  this  soon  subsided.  Once  after  tenotomy  of 
both  iiilerni  diphtheritic  inflammation  attacked  the  wounds,  the 
patient  having  been  allowed  to  go  home.  The  eyes  were  saved,  but 
excessive  divergence  eventuated.  The  operation  for  advancement 
has  been  discussed  under  the  head  of  Strabismus  paralyticus. 

Tlie  trea-tmeiit  of  perimUc  or  as  it  may  be  termed  incipient  stra- 
bismus by  selection  of  correcting  glasses  and  persistence  in  using 
them  will  not  infrequently  cui-e  the  defonuity  and  also  bring  about 
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raad  off  on  tLc  tnpo  k1vc»  the  nuuiWr  of  Aii|:k>R  uf  mnvt-ivi-nfp.  Tn  mojuiure 
vtwl  cau  bv  *)cme  in  ilivLT^a'iM'L'  l>L-yi>ii<l  panUlvl  vUuiil  Wiwn,  prisiiiti  wiib  Ihe 
^buwft  inwanlii  an*  rpqiiiri'il. 

To  tmiinltite  X\w  findiii(f  of  primiw  Into  metric  angle*  we  a<lopl  the  follow- 
ing method  (ULIidolt): 

One-half  the  an^le  of  Ihe  prism  In  it«  tlevifttinff  efTect  (wh^n  the  nnRle  » 
tH>t  grvftttr  tluMi  10)  divide  thi*  by  lh«>  metric  un((le  and  we  (cet  the  re- 
qnired  result  in  metrir  ftiielea.  Let  the  ati^fte  of  the  pri^in  be  denoted  by  X ; 
n*<lu<.*e  lo  minute*  nnd  -^  Rivv*  the  dcviutiuu.  and  ^^  \ii\v»  llie  iitjuiber  of 
nietre-aaK)<tt  hi  the  nubji-et  wliuw  ba»!  line  is  5S  uiiii.  This  pedtutMl  ^vra 
-g-  which  means  that  we  multiply  the  aiitfle  of  the  prisiii  by  8  and  divide  by 
10  lo  (ihtain  the  nietreftngles.  If  the  prl«ii)  have  8'  nntfle.  its  de^-ifttinjf  effect 
will  be  'iA  iitetre-(Lnf*lo?i.  Thin  itmuatit  will  be  divided  between  the  two  eye* 
uiid  will  l»e  for  eoeh  1.3  nietre-aiiKle<i,  and  the  inlersieetion  of  the  vixual  oxen 
at  tlii«  |>oint  may  be  either  poHilive  or  iii^ulive. 

If  the  pvrKouV  bu^e  line  be  M  luui.,  the  value  of  the  mctrv-aiitilR  \»  110', 
and  the  formula  l>ecouies  j,*^  =  ".  The  priaiii  of  H'  will  then  have  ii  ile- 
viiitiiig  effect  of  *',*»'■  2.18  metru-anKles,  which  is  lesa  than  In  the  fonuer 
fuue.  Thiti  effect,  divided  between  the  two  eyes  pives  l.iH)  nietre-nngles  as  the 
place  of  irilei-Hertion  of  the  vj»unl  line^.  I..u.ndoll  '  mill  turllier  ftimplllleH 
cnlcahvtion  by  taking  the  mean  devijitinn  for  naeh  eye  for  the  reajiective  haim 
liDM  of  W  and  M  niiij.  at  ~  (one  lieinjr  ^  and  the  other  ^1  nnd  gvl*  the  wm- 
pie  rule  l<i  dividf  tlie  niind)er  of  the  pri^n  by  7  in  order  to  oblain  npiiroxi- 

■  mately  in  met re-auglee,  tlie  amount  of  deviation  hi  eneh  eye  when  the  ])rl»)m 
Is  phiced  l^efore  one.  If  a  pri^m  of  8"  ii^  itliieed  before  one  eye  we  Imve  aK  the 
deviatlou  1.14  uietre-aiif{le«>  If  the  ttaiiie  jiriiim  hi>  put  before  vovheyo,  we 
hare  a&  the  deviation  2.aB  metre-nnfcles. 

If  now  we  add  the  number  of  uieirie  nnKlf)'  foi*  the  near  to  tlio«e  obtiiined 
at  a  di»taiiee,  we  Ret  Ihe  total  sMu-allt-il  HUtplitodc  uf  converKenee;  whieh 
may  lie  put  into  fonunhe  preei^ely  km  we  dlxrnu  dioptrk'K  irf  neroiniiiiMlatioii. 
While  the  al»ove  method  i»  wientilleally  ufcurate,  we  are  neverthleM 
obliired  to  employ  pru^niH  in  examiiiutk'ns  and  eun  reach  eonclnhioiis  ecfually 
valuable  In  a  pnictii-nl  M-iuie.  We  xlmll  refer  to  them  In  d(>»eribini{  how  ex- 
auiUAtions  ore  uuule. 

It  IS  important  l,o  nmVc  a  distinction  in  casrs  of  niiisculnr  iii- 
sufi1cienc.v,iiito  those  in  whii;h  the  «n*or  is  puiftv  locul,  f'.e.,  consists 
^H  wholly  in  defective  cajmcity  of  eye  niusrira  in  personN  otherwise 
>i^oroits.  :ind  those  in  which  this  defect  is  associated  with,  and  may 
Ije  di-pendenl  on  iiiipitiix'd  nerve  power  or  general  ill-lieaith  or  w- 
mote  canst's.  Cases  of  the  first  caleprory  aiv  comparatively  easy 
to  deal  with;  cases  of  the  si-cond  catejLrciry  an*  the  most  niinioroiis 
and  often  present  j^reat  dillicillties.  The  symptoms  of  eye  Ircuihle 
limy  ho  simply  tlie  elTect  of  ivniote  disordefs,  and  as  tliesB  (ret  well 
the  eye  troubles  disapiwar;  as,  for*  example,  happens  afler  attacks 
of  sickness  and  especially  with  uterine  disoixlers.  C*n  the  other 
Iiand,  eye  defects  can  excite  remote  reflex  troubles,  and  these  quit* 
disapiK-ar  when  the  eye  defects  are  corrected.  Such  ate  neuralffic 
pain  in  the  head,  in  the  stomach,  in  the  iv^rion  of  the  ovaries,  apho- 

'"The  Refraetton  and  Aecoinuiodatlou  of  the  Eye."  Trauvlated  by  C. 
Jl.  Culver.     Ediutjurph,  188fi.  p.  3t)d. 
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CILVPTER  X. 

ASTHENOPIA. 

Tras  tenn  and  Hh  aynouyma,  behetwlo  vis»8,kopiopia,pain/nl 
vision,  expresses  the  Tact  that  exertion  of  the  eyes  is  wearisoine  or 
pamful,  and  often  b^'sidps  oc\iIar,  tht^re  are  other  symptoms,  viz.,  head- 
ache. [Hiiii  in  i\w  brick.  nuust-'U,  dizziness  and  often  numerous  i-emot« 
disturbances.  The  term  is  convenient,  but  not  dellnite.  To  give  to 
It  positive  character,  wo  must  discover  the  error  or  condition  on  which 
it  depends.  The  following:  subdivisions  ai-e  clinically  separable.  As- 
thenopia from :  1,  refractive  errors,  causing  overtaxed  accornrnoda- 
tion;  2,  from  iniiscular  errors;  3,  from  neurasthenia.  To  thr*sti  has 
Iwen  added  asthenopia,  4,  as  a  reflex  effect  from  the  nasal  mucous 
membmne,  from  which  arises  often  a  liecided  anil  unusual  degi-ee  of 
conjunctival  irritation,  and  was  uuled  by  Schweigyrer.  I  have  long 
i-ecognizeii  an  intimatw  relation  between  nasal  catarrh  and  chronic 
conjunctivitis,  and  that  with  it  asthenopic  symptoms  are  frequent. 
In  a  somewhat  similar  sense  Iheiv  are  asthenopic  symptoms  wiiJi 
incipient  cataract,  with  pro^essive  myopia,  with  early  presbyopia, 
but  sucji  cases  need  no  consideration  under  this  head.  Keither 
is  there  need  to  refer  to  cases  of  pure  neural;;ia  of  twipi  of  the 
fifth  nerve:  the  8upra-orbit.al  is  most  fix^qucntly  at  fault,  and  from 
malaria.  Hypeiirsthesia  retina?  has  \nwn  set  down  as  a  kind  of 
asthenopia,  but  it  is  connnoiily  only  one  uf  its  syinptonis,  and  has 
for  its  cause  some  of  the  conditions  abo^e  mentioned. 

Arcnmitwdativp  asfhenopia  need  not  detain  us  long.  It  is  tho 
subjective  side  of  various  I'vfractive  errore.  such  asliypei-opia.astijJT- 
matisni,  anisometropia,  etc.  Upon  this  Dondcrs  laid  special  stress 
and  thus  set  apart  an  Important  class  of  cases.  If  they  have  any 
typical  subjective  symptom,  tt  is  likely  to  be  indistinct  ness  of  vision 
after  prolonged  work  on  near  objects.  Besides  the  blur  of  print, 
there  will  be  pain  in  the  eyes,  and  especially  headache,  either  fntntal 
or  temporal  or  gt'neral;  there  may  be  dizziness,  nausi'u,  and  other 
remote  symptoms. 

In  invcsligatmg  the  causes,  we  inaj"  meet  large  refractive  errors, 
but  it  must  be  emphasized  that  in  susceptible  persons  small  errors, 
especially  hypempic  astigmatism  calling  for  a  cylinder  with  axis 
nearly  vertical,  or  even  small  degn^es  of  hyperopia,  demand  exact 
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corn'ction.  As  a  Tact  wo  have  often  to  deal  with  a  susceptible  orjaran- 
tKiu,  and  because  it  is  easily  set  ajar,  we  must  remove  even  niiinit« 
sourcfs  of  diiiqiiielnde.  For  this  reason  we  are  called  upon  to  use 
at-ropia  very  orten  for  such  subjects.  They  may  have  notable 
photophobia,  and  this  at  the  hi-^innin^  may  In-  ng-gravated  hy  myd- 
riasis, but  perseverance  until  all  spaatuodic  and  painful  uccom- 
niuilatiun  is  abolished  will  also  rtrinuve  pliutup}itibia.  It  sometimes 
happens  ainoiig^  these  subjects,  thai  ali'opia  causes  headache,  and 
it  may  be  very  severe. 

U  the  case,  as  will  sometimes  raivly  occur,  be  one  of  merely 
feeble  power  of  accommodation,  useful  local  treatment  is  to  drop 
sol.  muhate  of  pilocarpme,gT.  ij.  ad  oz.  t,  into  the  eye  once  dally; 
or.  sol.  sutphat-e  of  eserine,  gr.  J  ad  ox.  1.  But  g-enenil  tonics  »nd 
rest  of  the  eyes  will  be  the  chief  reliance. 

These  cases  may  h:ive  other  compUcatiunSt  and  there  are  thera- 
peutic su^gfistiona  to  be  made  which  will  he  referred  to  hereafter. 


SiDSCULAR  Asthenopia;  Ml'scui^ak  Insufficiency;  Dykamic 

TJndor  the  name  of  mTisciilnr  insulflciency  and  more  particularly 
of  the  internal  recti  niuscUis  in  myopieeyes,  von  Giui'fe  divw  special 
attention  to  this  subject.  He  did  not  omit  to  mention  its  existence 
under  other  refractive  conditions,  buL  since  his  time  tht-  HeliL  of  iu- 
quir>'  has  ftroatly  widened.  We  always  take  account  of  the  refrac- 
livo  state,  but  while  myopia  umloubt'tMlly  carries  with  it  many  and 
serious  conditions  of  muscular  trouhle,  this  fault  is  exceedingly 
common  both  in  other  fonna  of  ametropia  and  in  emmetropio. 
We  have  to  do  chiefly  with  distiubiirires  of  adductlnii  and  nlnlnc- 
tioii,  while  a  small  number  of  cases  exhihit  errors  in  th«  movements 
upward  and  doxvnwoni.  We  have  referred  to  the  intimate  relation 
which  subsists  between  aeeoiMiiiiidatiiui  and  eonvei^ence,  and  wo 
ttiiuw  how  greatly  this  is  modilled  by  the  i-efi-aclion.  Attention 
has  been  chiefly  directed  to  muscular  errors  as  they  are  developed 
at  the  working  point,  and  it  is  here  that  the  chief  strain  occurs,  but 
it  is  found  that  their  study  at  the  far-point  is  uiorw  often  of  con- 
trollmg  importance.  If  the  working  point, as  in  nnopia  or  ambly- 
opia, be  very  close,  the  angle  of  convergence  will  Inrrensc  rapidly 
and  hence  greatly  increased  .>4truin  on  the  adduction.  AVhaiever 
lie  the  degree  of  addnctive  elfort.  it  is  neetlful  to  have  a  certain 
amount  in  reseire,  and  it  is  also  needful  to  possess  a  sufllelent  ab- 
ductivc  capacity  to  balance  adduction. 

I.andolt  declares  that  there  must  he  convertring  pnwer  in  reserve 
twice  as  (Treat  as  tliat  which  is  being  employed,  but  this  fails  to 
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take  arcouni  of  cases  where  defect  of  abducti%-e  power  \tw 
duction  ulinost  unchnckod. 


Wo  employ  prlsuis  fn  meamriue  ad^lnction  and  Abduction,  bn  i 
tiictliixl  haK  been  iiilniducwl  hy  Najcel.  which  Yt»*  be«ii  adoptMlbyl 
luid  to  snnu*  f>xl4*nt  by  otherit.  and  which,  becnusf  it  u  M-i^iitifinilly : 
may  be  explaln.'d.      It  is  foun»li-<i  ii|jon  «  unit  rMllt^l  by  Nanvl  iV ' 

iiiigl<.>.  which  U  ajuUoirnu«  tu  il)*<  tirin^J 
or  till*  diuptry,  which  was  oIki  iutr 
by  Nimfl.  Thv  iii(>tre-acele  b  ibe ; 
foniK-d  «t  t«ie  metre  di«ianov  by  tbe  I 
stH'tiou  o(  the  visual  line  with  \he 
plftfie.  In  Fig.  78,  Irt  the  intfroeaUfl 
Uuire  be  represented  by  the  ba«»  Uwl 
Let  M  t)#  Che  centre  and  draw  thu  IimUB, 
Let  KA  represent  the  o{)1ic  axis  of  Uw  M 
eye  when  looking  at  a  dietoiwe.  It  Btha 
{mrallel  t»  the  metlian  plane  MH.  Sm 
lE<t  the  eye  G  fix  upon  nn  object  durtAntaM 
metn.''  and  draw  EM'  equal  to  otw  dmOi 
The  anple  AKSX  is  the  defiertion  o(  tfa 
optti;  Aiut  lu  the  iiie^iian  line  for  tlw  & 
tance  of  one  metre.  Tliis  k  the  tuetiiru 
Rie  or  anifle  uf  dvfloctlon  or  addurtton  k 
one  mettv.  Let  anothrr  point  be  taki 
eallinK  for  an  additional  and  etioal  ddM 
lion :  tliiit  will  intersect  the  inediiui  liw  i 
U  .  add  a  third  equal  aii^e  of  deflcctip 
and  we  meet  the  iiiethaii  plane  at  tbepoil 
M  '.  The  diKtance  from  U'  to  infinJIf 
one  tuetrie  auRle,  from  M"  to  infinity  fl 
metric  ild^Iovv  uud  from  It  ~  is  3  neti 
anirles.  The  eifort  of  nmoauaodatiija  I 
U     k»3D:  loM    USD:  toll  isl  D. 

We  K«  a  perfect  coincidence  in  the  e 
pwwioa  for  the  two  functions. 

The  metric  angle  is   mouifefitty    _ 

wbe«  the  base  Uav  te  loDger.  i.e.,  wheal 

iutn-Hxrular  dtotanoe  la  greater.     This  dl 

tanee  we  wbi— ro  betwe<en  th«  oentn*  ' 

th*  popCk,  oc.  Mon  corrpctiy.  between  tl 

rwoln«  tif  mtatinn  of  the   ttlobcw.    Nag 

pvies  a  table  of  the  raloe  of  ttiD  metrieai 

Vte  for  TBrioQS  interoeolar  distanoM  goii 

(km  M  Uft.  Id  *3  nun.    In  childreD  the  dl 

taara^Bjrbs  aamtmeA  to  bron  an  avent 

IWtka  laww  the  ■wtro-angle  will  iwr» 

b»l*V«rllVf1»imilM).   In  tue^u^uriuit  pra 

et  lADdoftX  TiL,  a  nietrir  tape  Ul 

e^Uiritiehit  beld  to  the  temp 

a  «aiKUe  and  vbk 


imfl 
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•  bak»  ia  tbe  sMe  and  the  patia 
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hinocular  vision.    This  point  has  obvious  practical  importance  and 
its  verity  is  proven  by  my  reconls. 

Intermittent  btrabisinus  is  Bxtreiiiely  rarf.  A  case  ^cport(^d  by 
I>r.  Harlan  in  the  Transactions  of  tlie  American  Ophthalmolog-ical 
Society^  I8t*l,  p.  27T,  may  be  referretl  to.  A  child  llirw  y<'ars  old 
exhibited  concomitant  conver^nl  »(|Uint  every  other  day  for  one 
year,  and  it  usually  came,  on  awakinff  from  sleep  and  would  last 
during  the  day.  It  passed  over  inio  iJtTiiiancnt  sfjuint.  The  re- 
fraction was  emmetropic  as  decided  by  the  ophthalmoscope, 
NothliifT  is  said  of  the  degree  of  vision  or  of  the  possibility  iif  diplo- 
pia. When  the  strabismus  was  fully  established  it  varied  from 
time  to  time  within  very  wide  limits.  It  was  under  observation 
four  ye&r& 


Stkabisui's  Beorsuu  Vehgens,  oh  Scrsum  Vehoens, 

Is  to  be  treated  by  operatinjyr  on  the  rectus  inferior,  or  on  the  rectus 
superior.  The  obliqui  are  not  suitable  for  interference.  Lamlolt 
has  devised  a  method  of  tenotomy  for  the  inferior  oblique;  but  the 
occasions  for  it  are  extremely  rare. 

It  has  lately  been  stated  (Eperon'}  that  advancement  of  the 
weak  nmscle  Is  to  be  preferred  to  tenotomy  of  the  dt.>fliectiug 
muscle.  I  think  favorably  of  this  statfment,  knowing^  that  ten- 
otomy of  sup<*rior  or  inferior  n-ctus  is  uot  as  certain  m  results  a« 
of  the  external  or  internal  rectus.  Both  proceedmgs  may  some- 
times be  combined. 

Paralysis  of  superior  oblif|ue  is  best  remedied  by  dividing  the 
rectus  inferior  of  the  opposite  eye,  and  subsequently,  if  needful, 
dividing  the  rectus  inlemiis  of  the  affected  eye  and  later  the  in- 
ternus  of  the  fellow-eye  (Alfred  Graefe).  Each  case  will  have  its 
special  features  and  careful  estimate  of  the  conditions  will  be 
demanded.     Knapp  has  iv|]orted  cast's. 

It  is  to  be  remembered  that  division  of  the  superior  rectus  acts 
by  association  on  the  levator  palpebrse  superioris,  and  is  followed, 
not  only  by  a  deprt'ssion  of  the  t;lobe,  but  by  liftinff  of  the  upper  tiri, 
by  which  an  unusual  amount  of  sclera  will  be  exposed  above  the  cor- 
nea. This  fact  may  he  utilized,  tf  there  be  partial  ptosis,  both  to 
aid  the  levator  of  the  lid  iis  well  as  the  depressor  of  the  ^loUe. 
Correct  vision  below  the  horizon  is  of  iruich  g-reater  value  than 
almve  it.  For  strabismus  converfjrns  or  divorgcns,  with  upward 
or  downward  deviation,  it  is  proper  to  cut  the  adjacent  tissues 
rather  freely  on  that  side  of  the  vertical  meridian  to  which  the  eye 
most  deviates. 

•  Arch.  »J.  Opiitlial.,  March.  April,  1&S9.  p.  115.    Condwi««t  In  Ophthalmic 
Bavfew.  July.  IS6i9,  p.  SOU. 


CHAPTER  X. 


ASTHENOPIA. 


This  term  and  its  synonyms,  hvbeludn  viaus,  kopiopia,  painfiti 
vision,  expresses  the  fact  that  exertion  of  the  eyw  is  weaiisome  or 
painful, and  often  besidesocular,  then- ai-e  other  symptoms,  viz.,  lii-ad- 
achc,  pain  in  the  bnck.  nausea,  liizziiiess  nnd  often  numerous  remote 
disturbs nces.  ThL-  term  ib  convenient,  but  not  definite.  To  give  to 
itposiiiveehMraeter,\vunnLst  diseover  the  error  orcotidition  on  which 
itdrpends.  The  foilowiiig  subdivisions  are  clinically  sejiarahhi.  As- 
thenupia  fi-om :  1.  retractive  erixJi-s,  causing  overtaxed  aecomitioiUi- 
tion:  ■*.  from  muscular  eri-ors;  U,  fi-oui  neurasthenia.  To  these  has 
been  added  asthenopia,  4,  as  a  i-eflex  effect  from  the  nasal  mucous 
membrane,  from  which  arises  often  a  decided  and  unusual  degree  of 
conjunctival  u'ritat.ion,  niul  was  noted  by  Sehweigger.  I  have  lon^ 
pccogTiiJEed  an  intiniatc  ix'lation  between  nasal  catarrh  and  chronic 
eonjunctivitis,  and  that  wlMi  it  asthenopie  symptoms  are  fretpient. 
In  u  somewhat  similar  sense  there  iiiv  astheiiopic  sytuptouis  with 
incipient  cataract,  with  progressive  myopia,  with  early  presbyopia, 
but  sudi  cases  need  no  consideration  under  tliis  head.  Neither 
is  thvre  need  to  tvk'r  to  cases  of  pure  tteunil^iu  of  twijre  of  the 
fifth  nerve:  the  supra-orbital  is  most  fi'e<juently  at  fault,  and  from 
malaria.  Hyperafsthesia  retina;  has  Ix^en  set  down  as  a  kind  of 
asthenopia,  but  it  is  commonly  only  one  of  its  symptoms,  and  has 
for  its  cause  some  of  the  conditions  above  mentioned. 

AcctHntnodutict'  usiheuopiit  need  not  detain  us  lonff.  It  is  tho 
8ul>jeetlve  side  of  various  irrraelive  crrors,8Uch  as  hyperopia,  astip- 
mntism,  anisometropia,  etc.  X'pon  this  Donders  laid  special  slri'ss 
and  thus  set  apart  an  important  class  of  cases.  If  they  have  any 
typical  subjective  symptom,  it  is  hkely  to  be  indistinct  nt^ss  of  vision 
after  pi*olonffed  work  on  near  objects.  Besides  the  blur  of  prnit. 
thcrtr  will  \m  pain  in  the  eyes,  and  esporially  headache,  either  frontal 
or  temporal  or  g^eneral:  there  may  be  dizziness,  nausea,  and  other 
remote  symptoms. 

Ininvestig'alin<?thccAUses,we  may  meet  large  refractive  eiTors, 
but  it  must  be  emphasized  that  in  susceptible  persons  small  errors, 
especially  hyperopie  asttfrmatisin  calling  for  a  cylinder  with  axis 
nearly  vertical,  or  even  small  degrees  of  hypei-opia,  demand  exact 


ASTUENOFIA. 


191 


and  there  is  teiHlernras  ovrr  tlip  niuUlle.iml  upiM'i- ci-rviciil  vert*- 
brO-'.  Xas^il  cutarrl)  is  both  a  coniptication  aiul  w  caus(\  while  the 
Siiine  is  true  of  chronic  conjunctivitis  ol  the  Jids  and  blepharitis. 

Subjective  Syiiijtfotns. — Pain  in  usitig^  or  flxinjEf  the  eyes  is  the 
conspicuous  symptom,  This  appears  in  all  kinds  of  near  work, 
reading,  writing,  etc. ;  it  may  also  exist  in  distant  vision,  in  look- 
lug-  at  u  ci*owd,  or  at  Uil-  sta^re  ui  a  theatre,  looking  out  of  a  car- 
riage or  from  th*j  wnidovv  of  a  nulway  car.  etc.  There  may  be 
gnat  photophobia.  S<'ldoni  is  thern  bint-  of  sight,  whik-  unsti-adi- 
ne88  of  Ictt4.'rs  or  work,  which  is  caused  by  a  tendi-ncy  to  diplopia, 
i-esejubles  the  blur  of  ix'fractivt;  error,  and  is  sDuietimes  thus 
&I>oktin  of.  The  pain  is  gt/nerally  in  the  eyeballs  and  inetiiu>s  the 
patient  to  pn-ss  on  them  for  relief;  but  it  is  often  temporal,  fron- 
tal, occipital,  or  at  the  vertex.  In  truth,  not  a  small  percentage  of 
obstinate  hi\idaclu's,  especially  "  sick  headaches,"  originate  in  dis- 
orders of  ocular  muscles.  A  freijuent  synipiuin,  and  one  not  easy 
of  explanation,  is  headache  on  first  waking  from  sleep  in  the  morn- 
ing. Sometimes  dizziness  oeeui-s.  When  the  general  health  is  fee- 
ble, or  the  subjec-t  neurotic,  M'e  may  havu  the  must  ernilic  and 
intense  remote  symptoms:  aphonia,  palpitations  of  the  heart, 
fKiUi  in  the  ovaries,  diarrhoea,  i-ectal  irritation,  etc.  Asthenopia  in 
some  subjects  is  almost  as  protf^iu  as  hysteria,  and  the  two  go 
hand  in  hand  It  has  been  asserted  that  chorea  is  causeil  by  this 
condition,  but  my  obser\*ation  has  been  that  usually  the  order  is 
otherwise,  and  that  it  is  choiva  which  gives  rise  to  debility  and 
irregular  action  of  ocular  muscles  as  one  of  its  niauifestalions. 
Epili'psy  has  bwn  asserted  to  depend  on  this  cause.  I  cannot  deny 
that,  in  a  few  cases,  eye  stniin  may  lune  been  demonstrated  to 
beau  exciting  cans*;  or  occasion.  Irnt  there  has  been  bohind  it  a 
deepei-  lesion  of  the  general  nervous  system.  This  statement  is  qmt* 
consistent  with  the  disappearance  of  epileptic  fits  in  case  the  nuis- 
cular  eye  trouble  is  cured.  Wfll-inarked  relief  in  a  case  of  epilepsy 
took  place  in  the  jiracticeof  Dr.  Ranney  of  which  I  had  personal 
knowledge.  The  great  ivlief,  etfected  by  tenotomies,  was  only 
partially  maintained  afterward,  but  the  health  impi-oved  and  the 
fn'ipiency  of  the  ni,s  was  miicli  reducwl  as  late  as  three  yeure  after 
the  operations  were  begun. 


Anextreuiely  int^rpetlng  case,  whlrh  is  agnin  rpferrcil  to  later,  in  a  phyai- 
eluii,  tt.  -IT.  cil  Tr**n1oii,  N.  J.,  who  had  fiwial  tir,  til4>[ihanMt(in>iiti  niifl  rloiiic 
gIMwtii  «if  th«  i)|t(i^r  facial  iiuiMrtw  i»f  the  right  ttiil»  nT  tliv  fare,  hiu*  lMft>n 
nndvr  my  nutic«>  Tor  oeven  yeans,  SliKbt  hjijentpic  lutti^iiHtinui  aud  wwik 
(H-idar  UMiselrti,  fheeitprni  belnt;  n>lativel.v  iiio(<t  at  faiill,  hav^*  had  iiiiieli  tu 
do  with  (lif  »ie%'erity  of  the  ;*>  rii|>toiii!i.  llr.  WVir  MJtelielU  of  Philudt^>l[)1ua. 
will  him  (or  an  oidithalmir  f.\itiiiiiii(ti<iii  and  irl«>*i'«  wt'rejiiveii  for  ai^ti^mat- 
iuii.    Thi<y  ^avv  luuduratu  rc'llv/.     All  Ihu  iit^ual  iiiudiuil  reiuediex  pmvvd 
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fniitless.     Til*  iiinn  wn*  ri<rt  ii«iir()Hc,  liail  i«»  <;"ii)ititiittimn3  (roiiblp  oxc«| 
iiijilii rill.     Ill  F^hruurj'.  ItStW,  I  ■•xuiiiiii*^  liJti  t^yt>  iiium'Ii^m  iiiiil  foiiin)  f  Imt 

At  18'    abduction  —  9' ;  axiduction  ■=  IS',  with  verticnl  diplopia  bao  is"  vonvatig, 
nt  la'    «lKiu»'tioii  =  10" :  luliluctiuii  ~  16%      ■•"••"        3'  t-onverp. 
Hiutactiirmalitim  O.I).  +0,*Vaxis  10* 
Uus  lustiKiuatlHUi  U.S.  f  0.79e  axis  20' 
OnlereU  U.  U.  4-  O.T^e  ax.  10'  pritmi  1|*  base  nut  ( 
O.S.  -t-0.:5«  (II.  20'  prism  11*  bnsp  out  I 
to  be  worn  coti^timtly;  and  for  roadini:  *  ».s  udditional. 

I  saw  liiiQ  at  lone  intoiTuls.  and  niXfr  four  moiiihi*  ho  r(>porte(t  that  he 
had  found  a  ffrcat  mf^nnure  of  relief  by  the  ^la-sses,  he  was  absolnU'ly  (■(.■tiali) 
that  tlif  |»riMtiiK  hnd  In-^n  ninrktNlSy  livlpfiil.  In  July,  1880,  he  a>;ain  reported 
bi»  8Mti!>fuetii>ii  with  the  (^iaiuie!*  nl though  the  Hpiumi  w»ii  not  reiii<ivi.-<).  Htt 
Alwitya  found  thai  iisini;  \i\^  oyi?«  t<M:>  much  would  iiieiviiMe  it.  He  hnd  uuw, 
AH  wiiK  to  \te  expivteil.  IukI  kihuu  ubduftrh'id  powvr  betiLtiM  he  yielded  to  the 
bttip  of  the  glo^iet^.     I  fouml  at 

18    alid.  =  r .  add.  =  15*.  witli  vert,  diploplit  4'  conv. 

la"    alKl.  -  H",  add.  =  15".  '■  »'  div. 

1  onilt  other  dettub  lM>cjiiiHe.  while  n.stii;iiiati(im  had  a  ^hare  in  actrravathi^ 
the  BjnnprniiiH,  the  weak  ooiilar  tiniMdeM  wen'  yet  more  jvorent  Fiirrherrtioro 
therw  WHS  reiuKiti  ti>  think  there  wkh  itiflHUiiiiation  uf  the  nliiitTli  of  the  faeiul 
branches  of  tlie  fifth  nerve. 

On  the  subject  of  the  ceneral  dislurbauces  of  the  nervous  sys- 
tem ilue  to  ocular  deraiist'nu-nts  s<'e  Anstie,  "Ni'uralgiii,"  lti73,  p. 
169,  and  "  Functional  Nervous  nLwas.«i,"  Stovcns,  N.  Y.,  1887. 

Ohjfrtive  Syiiipftun.t. — Thest'  art?  as  folhnvs:  while  both  fvus 
within  certain  limits  Nt-i'rn  tu  niuvr^  in  haniiun;,-,  for  ci-rtiim  cxtrctno 
positions  to  tlie  ri^ht  or  left,  or  up  or  down,  they  Ixvomu  tremu- 
lous or  one  will  deviate;  in  tlie  nietliaii  line  and  at  moderate  dis- 
tances there  may  seem  to  be  uo  fault,  Imt  if  an  object  be  lirouyht 
verj'  close  to  I  he  nos*?  a  deviation  may  occur.  If  no  evidence  is 
thus  obtained,  repent  tht?  samo  oxponineiits,  biddiiijtr  the  patient 
repiitl  t.he  lin-^i-r  as  it  is  carried  to  various  exi.renie  po.sitlo«s,  and 
while  he  fixes  upon  it,  put  a  cnrd  hefore  one  eye  and  nolo  whether, 
when  the  necessity  for  hinoenlar  sip-lit  is  thus  abolished,  the  cov- 
ered eye  may  not  dfjviate  rnnn  its  curfucl  position.  Especially  use- 
ful IS  IhLs  test  when  seai-chniff  for  woaltness  of  adductivi>  mnsi'k's, 
the  fln^*r  being  brouRlit  withm  a  few  inches  of  the  nose,  and  each 
eye  alt<'rnatrly  covered  by  the  card. 

Sue!)  a  proce(fdin;r  is,  however,  only  stijrfrcstivc,  and  the  real  ex- 
amination bejfiriB  with  a  test  of  visual  acuity,  tlie  asrerlninment 
aod  correction  of  n^fractivo  errors,  for  which  iwrhaps  atropia  will 
be  demanded,  and  llieii  having'  pixivided  the  pi'0])er  ^lasst's.  we 
must  investifftle  the  muscular  conditi<nis  by  repardiiip  a  candle 
flame  at  six  moires  with  prisms.  It  is  decidedly  preferable  to  lake 
first  the  nmsrular  conditinns  without  couiplicatioii  with  Ihf  ac- 
vuniiimduiion:    i.e..   for  a    remote  point.      Experience  proves  that 


modwraU'  decrees  of  ametTopia  do  not  interfere  with  muscle  tcs 
Wit  may  bt-^'iii  with  abduction,  placmp  a  prism  with  buse  luwanl 
before  one  eye.  A  convenient  arran^menl  is  a  series  of  squai-e 
prisms  set  one  above  another  in  a  frame,  and  increasiniff  in  power 
br  intervals  of  2";  one  series  may  have  odd  numbers  up  to  It" 
aoA  another  even  numbers  up  to  18*.  A  jump  of  2'  in  the  prisma 
I  flml  better  than  a  less  interval.  The  revolving  double  prism 
of  ('r^tes  is  sometimes  useful,  but  is  muR*  liable  to  be  misleading 
as  to  the  real  capacity  of  the  uiuscles.  Besides 
the  prisms  with  T  interval,  one  may  hold  in 
the  other  hand  a  set  of  stronger-prisms,  with  '>" 
interval  when  adduction  is  beinsr  tested.  When 
this  amount  is  exhausted,  a  pair  of  spectacles 
with  prisms  lO'eiich  may  be  put  on  the  patient, 
and  the  above  rontriv.inces  be  resumed.  The 
total  will  reach  62'.  Tliestronjt^'St  prisms  which 
can  be  overcome^  that  Is^  despite  of  which  the 
flume  appears  single,  menRure  the  nbduetion.   It 
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ougrht  trt  be  ns  much  as  6*  or  8".  Less  than  5*  will  in  must  cases  be 
patbolo^cal.  The  adduction  will  he  tested  by  setting  the  prisms 
with  bases  outward,  beinjf  careful  to  avoid  obliquity.  Tliis  should 
reach  23"  to  .'iD^,  but  the  pliyisiuloiric-;il  limit  is  not  well  dtrfhied. 
More  than  one  examination  will  bo  needed  to  decide  what  may  be 
the  patient's  capacity.  Next  put  befoix?  one  eye  a  pristn  of  5~  or  10" 
with  its  base  vertical.  Two  flames  appear  which  ou^'lit  to  be  per- 
pendicular to  each  other.  Let  the  prism  be  over  the  left  eye  with 
base  upward.  The  lower  Imasre  corresponds  to  tlie  left  eye.  If 
uow  this  appear  to  the  left  of  the  uthei'  as  well  as  below,  ttie  eun- 
13 
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ditton  indicates  homonymous  diplopia  and  weakness  of  abdncttnn, 
or  of  iJn*  oxttrni.  If  tli*.'  lowtrr  iiuajjf  jsjo  to  the  patient's  ri^tit. 
this  means  wt-akncss  of  adduction,  or  of  the  inlorni.  The  pn»in 
plncwl  s«i  as  to  hriit^'  the  two  imagt's  in  a  vt»rtical  lint-  measures 
tho  displacement  which  v.  Graefe  called  the  insnfTlcienry  of  the 
muHcIes.  whether  of  tlie  extern)  or  inU'rni.  This  plinise  hnsacquired 
this  teehniual  lueaniiifr,  ami  is  to  some  dejrri'e  misleading.  The 
following  terms  iiavo  been  employed  by  Dr.  George  T.  Stevens  in 
muscular  anomalies: 

I.  Generic  Toriius,  Ortftopfiorta:  a  tendinir  of  the  visual  lines  to  pandli^Usn: 
Mteftphm-ia:  a  lendiiiyuf  tlu-w  liuen  iti  buiiio  othL-r  way. 

II.  Sjieetflr  Teniis.  HeteniplmriH  may  t-e  dlvidwl  iiitn;  (I)  PKnphnHa:  a 
tendinir  o(  tlio  lines  inwnni ;  Ci)  exftphnria:  a  teivdiiii^  of  tlie  llne»  outwurtl . 
(3)  hyperphort*i:  n  toiidin^  of  thf  right  or  Wt  visual  line  Al>ove  ita  fellnw, 
Thid  tenu  tUtes  nnt  imply  that  the  line  to  which  it  is  refem*d  in  tito  hiprh,  Imf 
that  it  U  hi|;i;htfr  tluin  tiit-  iillmr,  witlioul  itidiratin^  which  tuny  lif  ,-it  fniilt. 

III.  Coni|iuundTeniii>.  Tc'iidiMicieKliiobtiqiit'  iliriH-cioiie  nmy  bedpreased, 
OM  hyperenophoria:  a  tending  upward  and  inward;  i>r  hyperextiphoria:  a 
tendinitf  upward  and  outwur<l.  The  dexiKiiation  'right"  or  "left"  iuu«t  bu 
applied  to  tlu-ae  terms. 

We  have  now  the  abduction,  the  adduction,  and  the  stfltu.s 
of  tiiese  functions  when  vei'tical  diplopia  is  produced,  foi- the  dis- 
tance of  twenty  feet.  We  cannot  assert  that  there  is  any  abso- 
lute physiological  standard  for  adduction  aiul  abduction  any  ninru 
than  for  other  niuscltts.  SoinetiitiCK  both  will  be  low  and  agaia 
both  will  be  high;  nevertlteless  a  certain  ratio  must  not  be  ex- 
ceeded, and  for  distance  this  should  be  adduction  :H)^  to  A'Z"  and  ah- 
duction  C,  or  adduction  40"  to  45'  and  abduction  T%  which  is  about 
0  to  1  or  7  to  1,  not  periniuing  abtluction  to  go  below  C.  For  the 
near,  say  at  13",  adduction  40"  and  aliduction  2Cf  suffice  fur  corn- 
fort.  It  is  admitted  that  many  exceptions  occur,  but  the  above 
figures  result  from  a  large  observation. 

We  next  examine  the  same  functions  at  the  patient's  wnrhing 
distance,  and  to  do  this  I  have  long  found  it  convenient  to  use  a 
holder  whch  consists  of  a  central  stem  about  O.-'V  metre  long,  gradu- 
ated in  inches  or  centimetres  and  metric  angles,  on  which  is  a  slider 
carrying  test-cards,  and  which  contains  three  cells  before  each  ej'e 
into  which  corrective  glasses  and  stpiared  prisms  may  he  dropi>ed 
(see  Fig.  7(i).  It  will  contain  prisms  atuounting  to  50",  and  is  more 
convenient  than  the  trial  framo.  If,  as  sornetime-s  liapi>ens,  a  pa- 
tient cannot  pul  forth  his  real  energy  when  loolung  into  an  apiwira- 
tus,  lot  him  malvc  a  few  trials  without  it,  holding  the  test  car<l  in 
the  hand.  We  usually  begin  with  Graefe's  so-called  equilibrium 
teat,  employing  a  prism  of  10'  with  Imse  vertical.  He  used  a  large 
dot  ui»on  a  very  fine  perpendicular  line;  I  use  a  white  dot  upon  a 
black  card  as  less  liable  to  incite  to  elTorls  of  fusion.     Hume  use 
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fine  letters.  It  is  most  cnmmon  ti>  fitnl  that,  the  images  do  not 
stand  verlirally  abo\-e  esich  otht-T,  but  Ihiit  then*  Js  a  deviatwH 
in  tlw  sunse  of  alidiiction  uf  abuut  5"^  tbis  ciiniiol  be  caUed  abnor^ 
inuK  MorB  than  this  must  be  noted.  A  cleviation  in  the  sense  of 
coiiverg«n<!e  is  always  abnormal,  and  directs  suspi<non  upon  IU« 
<:xtcrnL  Nuxt  tr^'  Uio  abduction  and  the  adduction  hy  prisms  suit* 
ably  placed. 

Ill  this  proving:,  jrreat  diversities  will  appear  according  to 
the  condition  of  rerrnetion,  espi'riall^'  will  weakness  of  adduction 
appear  with  myopia.  On  the  other  hand,  defective  abduction  will 
mure  rrequently  be  fuuml  in  etnmetrupia  and  hyperopia  and  asti^- 
malisni.  The  apparatus  1  employ  i-iiables  us  t<i  discover  this  Ini- 
mcdiat4.*ly,  as  is  not  feasible  with  the  opLtbalmo-dynatnonielcr  of 
Landolt^.  If  spiLsni  of  arcnmniiHhition  be  su-specU'd.  it  can  be  shown 
by  sljppin«  into  the  holder  a  prism  of  j"  having  a  -f  3  D  convex 
surface,  with  base  inwai'd,  befoiv  each  eye.   Lookuijj'  through  these 
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glasses  at  Snellen  1,  it  should  bo  read  by  emmetropes  at  \1i"  and 
if  not,  S|>a»tii  may  be  inferi-ed :  for  example,  if  not  read  until  it  ap- 
proach to  9".  With  myopes,  spasm  sultlcient  to  vitiate  llie  test  is 
not  common,  while  with  other  ametropias  proper  corrections  will  ho 
made. 

It  will  happen  that  a  small  number  of  cases  exhibit  symptoms 
of  muscular  asthenopia,  winch  do  not  betray  any  notable  fault  of 
the  extrerni  or  of  the  interni,  nor,  if  ther*'  be  error  of  rofnictinn,  docs 
its  conrction  remove  the  symptoms.  In  such  cases  search  must 
he  made  for  en-or  in  the  action  of  the  muscles  which  move  the 
|flol>eupand  down.  To  find  this  needs  i-i^^ui-ous  imiuiry.  Darken 
the  room  and  light  the  candle  at  twenty  feet,  apply  whatever  re- 
fractive correction  is  needed,  then  use  a  prism  whose  base  Is  Inwai'd, 
which  shall  cause  uncomiiierable  double  images — it  may  In?  of  10** 
or  15^— .and  be  very  careful  that  Its  axis  Is  perfectly  horizontal 
<for  this  test  the  advantage  of  a  Sfpian-d  prism  is  evident).  If  now 
the  two  unagfs  aiv  nut  on  a  hurtzuntui  line,  inquire  which  is  tbo 
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his-her.  Tl)c'  imagres  iiiv  liomonyinous  iuia^res,  hecause  the  visua! 
lines  urp  rclatit'cly  convergent,  and  ir  the  left.>han()  imagi^  is  above 
the  placo  of  the  rt'a!  light,  Ih«  fault  lies  with  the  left  pye,  and  vice 
versa.  A  tvw  trials  nf  this  kind,  with  variation  fi-om  one  eye  to  tlio 
otlier,  will  soon  show  wbelljer  tht-r-e  be  u  vertical  error.  If  it  weeui 
probable,  try  what  jwwertlie  patit^tit  poss4'sses  of  overcoming' pnsnis 
with  vertical  axes.  Begin  with  one  degree,  and  go  up  until  his  limit 
is  ivached,  1  have  found  pereons  who  covild  overcome  prisms  with 
vertical  axis  of  from  3^  to  8^  with  no  apparent  deviation  of  visual 
lines.  If  :i  prism  •■}'  with  base  up  before  the  eye  is  easily  overcome,  it 
should  muse  very  wide  diplopia  if  its  base  be  reversed;  and  by  tluis 
testing  each  eye,  wc  may  succeed  in  determining  which  is  at  fault. 
All  such  casRs  aiv  a.hnonnal,and  in  this  fact  will  almost  rertainly  bo 
found  tiie  cause  of  the  uiieorrected  asthenopie  trouble.  For  persons 
who  do  not  habitually  and  mvariably  practise  binocular  vision,  as 
in  some  myopes  and  in  cases  of  great  anisometropia,  etc.,  this  fault 
of  vertical  displacement  of  one  visual  axis  is  exceedingly  common, 
ami  does  not  occasion  asthenopie  symptoms.  For  them  it  is  often 
diUlcult  to  recognize  douhlt^  images,  and  if  thoy  do  catcli  them  it 
may  Iw  only  for  an  instant,  even  when  by  prisms  tliey  are  brought 
into  close  contiguity.  It  will,  perhaps,  be  nottrd  in  making  this  test 
that  one  candle  .stands  not  only  hiffUer  tbau  the  otlier.  but  that  it 
also  stands  obliquely.  This  indicates  fault  with  onu  of  the  oblique 
muscles,  and  vvill  be  ag;iin  ii'fei'ix'd  to. 

\Vilh  the  above  data  before  us,  which  will  be  conveniently  put 
in  tabular  form,  wc  arc  called  upon  to  judge  %vhat  is  the  real  diag- 
nosis. We  fuu.st  compare  adduction  with  ahduetion,  both  for  dis- 
tance and  for  ilient-ar,  nuist  observe  the  Ihuliiigs  of  Ihe  ciitulibriiim 
test  m  both  regions.  We  meet  with  very  various  conditions  and 
combinations.  We  have,  for  example,  the  following:  I,  defective 
Adduction  botli  remote  and  near,  j>,  nisulliciency  of  interni;  3,  de- 
fective ab<luction  both  remote  and  near,  i.e.,  insuDlcieney  of  ex1*mi; 

3,  defective  adduction  for  the  working  point,  but  not  at  a  distance; 

4,  defective  abduction  greater  foi- the  woi'king  point  than  for  ill** 
tiiiice,  i.e.,  insufHcieney  of  ('xtemi  giiiitcr  at  1.1"  than  at  H)  fwrt;  5, 
defwtive  abduction  for  distance  and  defective  adduction  at  the 
working  point,  i.e..  insulTlciency  of  ex1.erni  for  30  feel  and  of  interni 
for  the  near:  (i,  genei-al  iniiseular  weakness  for  all  distances. 

We  have  symptoms  of  muscular  asllienopia  most  often  in  cases 
where  muscular  groups  are  not  properly  balanced  or  projiorlioneil. 
We  may  iilso  have  it  when  there  is  debility  of  the  whole  muscular 
npparatu.s,  wii,hout  special  disproportion  among  the  opposing 
groups.  It  is  not,  however,  an  invariable  rule  that  general  weak- 
ness of  the  eye  nuiscles  of  necessity  causes  asthenopia.  A  largo 
margin  must  be  allowtrd  for  what  may  be  called  nervuus  excitability 
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or  activity.  Those  of  quick  ami  ua^fr  ntid  vivid  iwrceptions,  whose 
luental  pruct'sses  aro  always  lively  and  ri'ody,  aiv  the  (Ki'sons  most 
liable  to  couiplaiu,  ami  they  ^nerally  have  cori-espunditi^  rapidity 
\i\  all  bodily  rnoveiiuMits.  The  inoiv  «iuiet  or  torpid  or  deliberate 
persons  are  less  often  siiffor^-rs  from  muscular  asthenopia.  It 
must  be  remarked  that  youn^  subj«?ct.s  aiv  by  no  uicans  jwldom 
a(Tett<?d  by  niusculai"  asthenopia.  1  have  treated  ruariy  l>eiwe«?n 
seven  and  flfteeti  years  of  a^r  and  Hoint*  by  tenotomy. 

It  is  in  a  just  appreciatipii  of  the  ocular  symptoms  and  of  the 
constitutional  conditions  and  chanicteristics.  that  the  wisdom  and 
skill  of  the  pliysiciua  arc  put  to  the  tt-st.  We  d«;al  with  inconstant 
factors  and  must  wei^h  probabilities.  The  neurasthenic  complica- 
tions are  the  chief  source  of  embarrassment,  both  in  diagnosis  and 
tJ-eatment. 

It  may  bo  well  to  remark  here  upon  a  special  symptom  seen 
rarely  and  in  severe  neurasthenic  cases,  viz.,  retinal  amesthesia'.  It 
consists  in  limitation  of  the  visunl  field,  iiu-ely  in  hemianopsia,  and 
still  more  rarely  in  general  ivduction  or  light  perception.  Theet^  are 
no  abnormal  appearances  with  the  ophthalmoscope.  Wilbrand  ^ 
called  attention  to  it,  and  Priestley  Smith  ^  has  related  cases.  If  the 
visual  field  be  examined  by  the  perinieter  ntore  than  once,  the  field 
will  be  found  smallt>r  on  each  successive  trial,  and  Priestley  Smith 
therefore  rrfei's  to  this  as  a  spiral  limitation,  and  calls  it  a  reth^x 
amblyopia  due  to  an  impoverished  stat*.'  of  the  bloorl,and  excitation 
of  the  vaso-motor  ner^•es  causing  arterial  contraction.  Ihaveoh- 
served  a  few  castas,  and  clinically  they  ditTer  from  migraine  in  being- 
caused  liy  fatigue  of  the  eyes.     See  caa-  by  Stewart.^ 

Astbcmopin  natociated  with  diwrdera  of  the  nn^Al  4%vity  dofwrvosBiieoial 

liH'ution— ttiLM-imiiceliiHi  t>L<lw«M>ii  elinmic  iiiLlpi-tinil  ('(iiijntictivilisiind  iijuat 
I'alnrrh  has  hpon  refern'ti  tf>,  and  for  w  lon^  lime  it  hiw  hwn  thc' oecn-iion  in  uiy 
own  prootlpo  for  tivAtinn  imNil  onfurrh  t*>  curt.'  rlu*  pii1|ii-lmd  i)iM-iu«i>.  With- 
in B  few  ypars  seveml  imfhnn*  lmv»-  writtfii  ujhui  it  <;>*■«•  Niedfii '),  Imt  soiii^ 
thiiiit  to->»  simple  Hud  obviutu(80IneThl>(.■^  iip|>L-ar»  iu  the  plit.-iiiiiii'L-ija  uf  iin)- 
noumHKl  aiitliejio])i<i.  To  tlu'w  ea«4W  Niinleii  refers  in  a  hrief  piu-ttfcniph  (I.  (■., 
p.  1|{f).nnd  a  ver\-  marked  tnslanoe  recently  oceumxl  bulie  pepsoii  of  a  iiiodl- 
cal  frlL'ud.  whloh  iiwiy  Ik-  bricHy  doMcrlbod. 

Dr.  T.  K.  S..aff<'(144,  n  hanl-wrirkinKfLnidUtinKiiiitbtNi  iimctitlonor of  New 
York,  )riv<*n  to  luirniscojiy  iiiut  Ixxik  niiikiriK.  fimiirl  bin  t-yw  (fivp  out  iik  18B8. 
He  ciinfltill«>il  a  (■uiii(M>t*>iit  nculint,  who  g»w  him  v(irioii«  iflajwps  with  hi<*«jni- 
pl*te  snpwsR.  He  went  nway  for  a  viu-ntWrn  and  luider  fulvkv  of  inu>th(.'r  Jiblo 
o«-uli«T  hi;  uiiilerweiil  the  iiveuf  ntruifiafcrflvr  wmiks  urid  rtH-fived  n.  iniKlitled 
lunuulafurKln-'^'H^-K:  vU..O.D.  +  I.SJs  DC  ^O.iVDDO"  viwis  Jlj;  0.8.  +  1.2.VI) 
^-f  0.&0U  00'  visuM  i;.     A  note  by  the  physician  uttw  stated  that  there  waa 

'An>hiveinif  Ophthalm..  xit..  -128.  ISSl. 
•Ophthahiii-  Revivw.  vol.  iii.,  p.  UD.  \*H. 
'  Amerk'uii  Jiiunud  of  Uphthid..  V»*L  I.  IW.  July.  1888. 
*  Arch,  of  Opbth.,  vol.  xvi.  No.  4.  1887,  p.  41U. 
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want  of  uiitT^y  h;  tlie  interiud  ivdi  tiiuncleft,  atiil  excpslive  power  in  X\ie  i<upe- 
rtur  rentus  of  the  left:  lliat  hejidarhefl  were  <Iiir  to  eseeiwi%'e  i^tmin  of  iitvoiii- 
iiKxlMlon,  Tlu>  $rlnM8e.x  worn  w**rf  A**0(>nHiijr  to  tlionljov*' foriiiuln  witli  the 
additiUD  of  u  iiriBiii  i '  Imisl'  down  for  O.S.  For  romliiifr  +  O.T'i  I>  were  luldt-d  lo 
Ihrt  ft!tovp.  His  <IJstreM)in^  sjniipfoms  ha<l  rontiniiwl  two  years,  oonniiitin^of 
[■iiiriH  ill  the  hend,  heat  nt  The  vt-rtev,  itiMHiitiitt,  iiiahility  to  iiite  hiA  eye^  amt 
the  effort  would  Ijp  followt^l  by  fiK-ial  iieumlKiti-  Hl*  had  intcriBi-  |9lM>to|ilii<- 
hia  iui>l  hnd  worn  ilark  hlim  ^laaxtu)  for  months.  He  had  liaiU  nnich  iiicnttit 
elmhi  Dutsidi*  '.if  Ills  j)n.>ro!wioiiu]  work,  tiiid  his  cow  was  evidently  a  eoiiiplen 
of  tiK-ul  eye  tn>uhlus.  with  ivfructivenud  uiuBcuhir  und  dTL-tiL-rnl  nerve  oxlmiu- 
tlnii.  A  iiiarkiNl  F)yiii|)toiii  wai^  exireiiie  jialpehnil  eoiiKt^tioii,  Hiid  tetidency  to 
iHchryi nation  vm  psposure  to  light  and  nttfinptinii  eye  work.  So  pre-ein}- 
ncJlt  woB  tliia  feature  that  I  was  li-d  to  inquirt^  Into  the  condition  of  tho  lUbtnl 
oa\ity.  I  found  the  powuiKes  narrow  with  slipht  protubpruno/'  of  the  wp- 
tiiin  from  uiidu«-  ttiiikeithinir.  ilecMileit  rojii{t>»tiiiii,  teitdcniesitoo  heiii^touelie*!, 
and  unu>i)tb(!6ia  by  cocaine  atlordn.1  relief  m  some  measure  to  tlio  eye  nyinp- 

tOIUK. 

rari'fnl  exnniiinitloii  of  refrac^tive  iiiiil  inuMi<ulnr  conditions  showed  that  at 
18  aftdiiclion  — ]iT,  alMhictlon  =  T'.  tlieophthidnionieterdaveafitiiciuntiHiti.O.n, 
l.«ODTrr±l((,V;iJ.s.  l.sriDHO'tlWi'.'  ItwaitevldentfroMithevftrlabihtyof  his 
(Uiawen  to  the  niu^ularaiid  rL>fnu-tivi-  test^  that  there  wjut  tcmch  spaaiii  both 
of  theextriDNic  and  eihary  tniiM'leK.  (inirled  t>y  hi*  previous  ti-eatinent  and 
the  prcmi-nt  tiynijitoniK.  I  determined  to  uttiiek  the  naMil  di»pa-*e  and  made 
several  nppljeations  of  spray.  Relief  was  experienced,  and  on  lieiirinic  tliat.  he 
ciufTered  fi'^nLa-ittiniatieattaekD.  that  hiit  hroathlne  at  nit;lit  was  muehetiibar- 
rw^ed  and  niufi  be  dune  with  uiM*n  mouth.  I  determined  to  enlarce  the  inuutl 
aprrttirp.horhtontPtrid  nfahyp^TRenRiUve  surface  and  loalTonl  more  air  »paee. 
1  removed  a  pmjeetioii  of  the  itepluni  on  the  left  xlde  with  thf  fnwr.  Marked 
iiuproveineiit  ipiickly  took  place.  He  f ouk  horselmek  exercise  with  enj.iy 
merit;  within  n  iiioiitlire]xirted  tliMt  he  "  felt  yoniiic  and  friNky."  The  (;ta*p*'» 
were  slightly  imxlified— the  pUotupliobia  eooii  abated  and  pmctieally  di)«aj>- 
pearet).  Muwulnr  hiiosiii  ceiiwd.  lUl  headaelie  and  neuralgia  vmiished. 
Within  four  monthii  he  laid  lutde  f;la»Hi^  wjut  rei^lored  to  eomforl.  and  U 
finnlyeonvinred  timt  the  key  to  ]ils  Rvinptonui  waaaiteuroeiHiiruceedint^from 
the  naRal  miiconiinienihrano. 

With  the«ymptoniji  above  detail wl,  it  M-enis  unnpeetwarj-to  enlarire  on  thin 
topic,  and  oiiu  may  leant  to  ^ive  heed  to  naMul  couiplicatLons  in  eerlain  amhe- 
QOpiv  catfes,  ami  be  ready  to  employ  wetl-recotfoljted  iciethodti  of  treatment. 

Treat jnent.—TXii^  is  const i tut iunal  :iiid  ralional.  or  local  and 
opticiti,  or  both  cAinhined.  Often  it  is  a  nice  point  to  be  jw-ttlixl, 
which  is  t-o  prt'donitnat-e.  It  is  of  cotirso  never  wrong  to  promote 
the  K^-neral  vij^i-  and  remove  iiny  or;g:anic  or  functional  lesions 
which  are  uctiii^  as  pretlispusinf;  eauses.  and  may  be  aluo  the  only 
effective  rniise-.s.  I  imtd  not  empliaKire  this  side  of  treatment, 
bwause  it  appeals  to  the  good  sense  of  every  physician,  and  I 
heartily  concur  in  its  value  and  importance.  In  due  order  come  nil 
measure!!  to  atinmlatc  the  ffeneral  welfare,  boiily  and  mental,  viz., 
exercise  In  the  open  air  accoTHling  to  the  capacity  and  situation  of 

Till'  Hiini  i  in  new;  it  siuutfiefi  either  -*  or  — .  and  denotes  ophthalmo- 
metric  iiieufaureitieiit. 
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the  person.  siifllciL'nt  s1lh.'P,  proptT  ilii't,  frk'tioii  of  the  skin,  or  the 
Turkish  bnlh,  re^'iilatiHl  massagrv,  horsi-bai-U  I'itling,  g-yiniiastics 
undtT  tlisciiH-t  supervision.  I'tc.  In  many  cases  m'c  must  give 
genei-il  Ionics,  and  esiieL-ially  strychiLia,  [jhospLorus,  Ionic  bitlt^rs, 
iron,  t|uininc,  otc.  and  rcinedit's  to  correct  or  improve  diffcstion,  I'tc. 

Next,  the  special  conditions  of  the  eye  are  tn  bo  takrn  in  liand. 
We  search  out  and  corn'ct  nl!  ernirs  of  refraction,  and  do  it  in 
obstinate  or  severe  cases  most  minutely^  and  Dfleii  with  the  help 
of  the  fiili  elTect  of  ati-opine.  We  also  include  herewith  trou- 
bles of  acconimtrdatiun.  Pilocarpine  muriate,  gr.  iv.  ad  z  !•>  ^^^ 
sometimes  b(>  useful,  and  weak  solution  of  siilph.  eserine  may 
be  trie<l  as  local  rennnhes,  but  before  resorliny:  to  these,  all  opti- 
cal error  must  be  eHminate<l.  In  case  there  be  no  refractive  or 
accommodative  error,  and  the  muscular  fault  is  general  debility, 
rather  than  special  disharmony,  we  may  resort  to  systematic 
exercise  of  the  eyes.  AcconUnff  to  the  sufrs^-stion  of  Dr.  E.  Dyer 
(see  Trans.  Am.  (Iph.  Soe..  vol.  i..  p.  2S,  ISfi.')),  the  patient  is  in- 
structed to  bejfin  to  read  fiir  I  hree,  live,  or  llfteen  niinutA.'s  once  or 
twice  daily;  to  do  so  after  a  meal  and  by  ^od  li:;ht.  Sometimes 
a  weak  convex  fjlass.  er  a  weak  prism  '-l^'  or  3*  for  each  eye,  witli 
base  inward,  is  K'^eu.  Each  day  the  penu<l  of  readin^r  is  increased 
by  one  minute  or  by  two  minutes,  an*!  the  most  scrupulous  exact- 
neas  is  insisted  on.  In  place  of  reading,  other  work  may  be  subsli- 
liLtetl,  hni  the  ;.Tvat  nuitier  is  to  refrulate  and  sysUunatizo  tile  eye 
work.  Coruhiiied  wit.li  lliis  proceeding?,  tlie  fralvunic  batten,',  either 
the  constant  or  intemipted  curit-nt  for  a  few  niiniite.s,  witli  one 
pole  to  the  closed  eyes  and  one  pole  on  the  temple,  has  some,  yet 
small,  value.  Stunulaling- ljniiiient,s  to  the  foiehead  and  temples 
of  aconite,  or  of  cliloral  and  camphor,  etc.,  are  useful  when  there  is 
neuralgria.  The  douche  or  spray  of  cokl  wat«r,  or  mild  Intiims  to 
the  eyes,  viz..  hora.>c  and  camplioi'-water,  are  nil  helpful.  In  some 
Ciises,  notwitlistamiin^  refractive  errors  are  slight,  it  is  bi'st.  to  pro- 
scribe the  wearing"  of  glasst^s,  especially  if  convcjc  or  cylindnc,  all 
the  time.  The  behavior  of  the  muscles,  both  w^itli  and  without  the 
{rlasses.  will  hi-lp  to  decide  tliis  point. 

Another  mode  of  mvigorating  the  eye-muscles,  and  which  is 
especially  suited  to  the  cases  where  all  the  muscles  are  feeble,  is  by 
usinp  prisms  as  means  of  gymnastic  tr;nnuij?.  Dyers  method  deals 
with  muscular  action  ami  accommodation  together;  by  g^-mnastic 
pri.sms  the  extrinsic  muscles  alone  an*  ae-tini  upon.  The  patient  is 
provided  with  prisms  of  ^i"',  h'\  two  of  10",  and  one  of  V>\  with 
Mpiaitid  outlines.  He  takes  a  ciindle-IIame  w  door-knob  at  twenty- 
feet  for  his  object,  ami  performs  the  etfoi-lsof  adduction  and  abduc- 
lion  by  means  of  these  prtsuis.  He  be;L'ins,  say  with  adduction,  and 
at  first  holds  the  prism  of  b"  with  base  out,  in  front  of  one  eye,  then 
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substitutes  the  10",  then  beruro  tlie  other  eye,  places  5°,  making-  a 
total  of  15°;  then,  if  practicable,  substitutes  the  other  prism  of  10* 
for  the  5°,  and  so  eliiiibs  up  the  huiUer  of  adilucLive  i»ristns  by  such 
st4>[>K  as  he  can  make.  U  the  hiUTval  of  r.'  becomes  too  ;fn'at,,  he 
may  take  that  of  SJ"*.  On  the  other  hand,  he  will  in  a  similar  way- 
train  the  abductive  muscles  by  putting  before  one  eye  with  its  base 
iuwaixl,  the  prism  of  25^.  then  that  of  5%  then  one  lM*fore  each  eye, 
and  finally,  may  possibly  reach  the  lU".  To  reach  an  adductivp 
power  of  4'2J''  and  an  abductive  power  of  10"  will  ivquJre  sometimes 
sevti-d.1  weeks,  and  when  att:iineU  sliould  he  prai-tised  once  or  twice 
daily.  The  daily  wssioii  need  noi.  occupy  more  than  leu  mmutt's, 
and  need  not  be  more  frequent  than  Iwice.  A  decided  iffain  in  com- 
fort and  use  of  the  eyes  may  be  obiaine<l  by  this  proceeding,  and  if 
this  i-osull  is  not  adequate,  the  true  stale  of  the  muscular  relations 
will  he  brought  to  view.  Sometimes  it  will  be  prefcnible  for  the 
physician  to  superintend  the  prism  practice,  both  for  its  beneficial 
effeet  ami  to  elucidate  the  diagnosis. 

If  muscular  defect  he  combined  with  important  refractive  error, 
we  have  most  frequently  myopia  with  insulTiciency  of  the  intemi. 
wliich  may  be  ivlieved  either,  1st.  hy  wearing  the  full  optical  cor- 
rection continually;  or,  'id,  by  using  for  near  work  a  glass  which 
pushes  out  the  near-point  to  H",  to  \'V*,  or  to  14",  and  which  may 
be  of  about  half  the  power  of  the  full  correction;  or,  3d,  with  the 
g-tass  just  mentioned  a  prism  may  bo  combined,  or  the  glasses  may 
perhaps  be  given  an  adequate  prismatic  quality  by  having  them 
set  in  the  frame  with  then*  centres  outside  the  visual  hues.  This 
briUiL's  the  inrn-r  thick  edge  of  the  glass  mto  use,  whereby  it  will 
have  a  low  prismatic  etTecl.  for  tlie  nire  cases  of  myopia  with  in- 
sufficiency of  the  extenu,  optical  convctious  alone  are  not  often 
avaihible.  With  hypei-opia  similar  methods  of  proceeding  may  be 
adopted,  but  with  surh  adjustment  of  prisms  as  the  kind  of  muscu- 
lar error  calls  for  With  cinmelropia  one  finds  less  certainty  in  the 
helpfulness  of  prisms  to  aid  the  pt>rformance  of  near  work.  They 
sometimes  are  uttt'l'Iy  intolerable,  even  with  derided  musruhir  error. 

In  deciding  how  sti*ong  the  prisms  ai-e  to  be,  we  first  decide  the 
proper  working  distance,  aud  the  corrvcting-glass,  which  for  this 
point  is  re((uuvd.  and  with  it  ascertani  tlie  muscular  error.  Tn 
give  prisuis  equal  to  one-haU  the  amount  of  error  is  usually  sufll- 
ciont.  If  the  insuflRciency  we  are  to  correct,  amounts  to  10%  we 
may  order  the  prisms  each  3",  one  before  each  eye.  It  is  only  when 
error  is  decidedly  more  on  one  eye  than  on  the  other  that  the 
prisms  are  made  unequal. 

The  cases  of  muscular  asthenopia  without  any  or  any  importjint 
refractive  error  aiv  much  iiioi-e  frequent  than  has  Ikvu  supposed. 
By  far  the  largest  quota  present  insufflciency  of  the  external  reclt 
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To  these  cases  my  attt>ntioii  has  l>eeti  |>ointi><lly  called  within  a  few 
ycara;'  ami  they  iM-romc  in  my  cxpiTicnoc  inori'  and  nioit?  (*»m- 
spicuoiis.  Tlit-y  are  recopiiizeil  by  tLe  tests  at  a  distance  rather 
than  by  those  Tor  the  near. 

Anions  100  cases  of  luusculur  asthenopia  taken  consiHmtivcly  ds 
thfj*  appear  ainonjf  tny  ivcoi-ds  within  two  years  sincv  ISSo,  lh« 
following- is  tlie  classification: 
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Insuf.  intenii,  antimetropla,  vertical 
error,  and  monocular  vision. 

Neuropathic  cases. 

"  refraction  not  sstated. 
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It  will  be  seen  that  75)f  are  cases  of  the  extemi  and  IW  of  the 
interni.     As  to  i-efraction  fitt  weix-  ecnriietn^pic  and  H  hyiH-ropic. 

Whenever  at  tin  fet-t  the  abductive  power  i*  low,  say  S°  or 
less,  and  tliis  with  or  without  nnietropie  correction,  tln>  pn'siimp- 
tion  will  be  in  favor  of  vvearinjL?  pennatiimtly,  prisms  with  bast's 
onlwanl.  This  will  often  be  Irnc  iiotwitlislanilin;?  inHuini-ieiicy  of 
till-  inl^'rni  for  near  work.  Out  of  lifty  eases  of  iiiHufHriirncy  of  the 
extemi  which  havt*  been  studied  h)njr  enoup-h  to  j;ive  trustwortliy 
results  within  three  yeai-s,  7:i«  have  be<*n  by  prisms  either  wholly  or 
pri-eatly  i*olieved.  \:\<  modpratel.v  benefited,  T;<  not  benefited,  and  in 

'  H*«^  iiBiwr  ■'  Oil  111"  Ti'stH  fur  MiiM-iiliir  Ai'thfiii'piH.  anil  "m  liii-unifu-iiry 
of  th(-  Hxtt^niMl  Ki-<*li  itfiii'cle!'  "  TritiiK  of  Eighth  8(>f!»iuii  of  Lhf  IiiU'niu* 
tional  MeilirnI  Ooiiktbh*,  C(>p?iihuKf»,  1*W. 
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7%  benefit  was  temporary  and  followed  by  relapse.  Most  rasefl  wore 
prisms  of  l^"  coustatitln  before  each  eye.  Some  found  ibdiOIcult  to 
get  used  to  the  disttirbinfr  iiiniieiice  which  prisms  cause  in  the  rela- 
tions of  objects,  but  for  most  persons  three  to  six  diiys  sutliced  to 
render  them  acceptuble,and  then  the  relief  bc^n.  Out  of  these  tlio 
refraction  was  emmetropic  in  -iS-t,  hyperopic  in  30<,  and  astigmatic 
in  32^,  none  myopic,  and  m  almost  all  the  ametroptsi  was  small. 
The  prismatic  g'lasses  effected  a  cuits  and  were  laid  aside  by  four 
patients,  by  eight  patients  they  could  bo  lUiriially  dispenseU.  with, 
while  in  thirteen  patients  U-notoiny  was  indicated;  tn  llfteeii  pa- 
tients the  g'lasses  had  to  be  kept  in  constant  use  to  secure  comfort, 
and  tenotomy  was  not  indicated. 

It  is  common  to  find  that  wearJn;;  prisms  a  little  while  increases 
the  tnanifest  amouul  of  muscular  weakness.  I  speak  particularly 
of  the  cxterni,  in  other  words  the  abductive  povvi-r  is  less.  The  ex- 
planation simply  is  that  the  overtasked  muscles  ^ve  up  the  strug- 
gle and  lean  on  the  f^lasses.  Henee  it  frequently  follows  that 
prisms  ai*e  a  prelude  to  tenotomy.  This  comes  about  when  pain 
returns,  in  spile  of  piisms.  I  once  increased  the  angle  of  adductivo 
prisms  for  weak  externi  up  Iaj  7°  for  each  eye  in  obedience  to  the 
demands  of  a  patient,  wlio  rt-fused  tenotomy,  but  for  whom  it  was 
finally  done  with  most  brilliant  result. 

If  there  he  insufilciency  of  the  interui  for  distance,  wo  do  not 
meet  with  it«  opposite,  :it  the  working  point.  It  miiv,  however, 
not  exist  at  the  remote  end,  and  exist  at  the  proximal  end  of  the 
binocular  visual  hno.  On  the  other  hand,  insufficiency  of  the  ex- 
terni may  occur  at  the  distal  end  and  he  greater  at  the  proximal, 
or  it  may  change  to  insuftlciency  of  the  intemi.  We  may  some- 
times properly  p'i\e  prLsins  of  dilfeivnt  degrees  for  the  respective 
positions,  but  we  ought  not  to  give  adductive  prisms  for  distance 
and  abductive  for  near,  until  the  full  beneilt  of  the  former  has  been 
developed  by  wearing  them  niiiny  weeks.  It  may  also  be  reniarkeil 
tliat  weak  convex  glasses  sometimes  take  the  }>laee  of  adductive 
prisms  for  near  work,  but  not  often  in  subjects  with  vigorous  ac- 
coiunicHlation.  My  conclusion  from  i-ecent  expi'rii;nces  is  strongly 
In  favor  of  the  helpfulness  «f  weak  jirisins  continuously  worn,  for 
niodernii'  degrees  of  muscuhir  error.  :iiid  they  liuve  in  my  practice 
largely  taUen  tlie  place  of  Dyer's  method,  of  gyiuna.stic  prisms  and 
of  the  various  palliative  proceedings  above  referred  to. 

Ill  giving  prisms  the  rule  may  be  formxilated  that  the  base 
should  he  placed  lowaiil  the  image  whose  position  is  to  be  cor- 
recti'^,  and  this  corresponds  to  the  weak  muscle,  provided  tlie  phy- 
siolo^cal  or  functional  action  of  the  muscle  is  regarded.  The  apex 
of  tlie  prism  like  a  knife  edge  indicates  the  muscle  which  should  be 
weakene<l  and  the  ha.se  denotes  the  muscle  to  he  strengthened. 
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Tho  resort  to  oi)eration  is  next  to  be  discussed.  It  was  em- 
ployed by  Fi-encli  surgeons,'  Bonnet,  Gii^rin,  Cunier,  so  lunj?  ngw  as 
1841  for  the  cases  now  umler  cuiisklemtion,  but  intelligent  aduptii- 
tion  of  It  WAS  Hrst  proposed  by  v.  Graefe ''  in  1809.  He  especUilly  de- 
veloped its  ciiiployment  for  dfficient  adduction  in  myopia.  "We 
have  learned  by  larg^  and  ofttimes  deplorable  experience  lliat 
very  ^i*at  discrimination  must  bt'  us«l  wlieii  we  employ  surgical 
means  for  a  functional  muscular  error.  We  must  clearly-  recognize 
llic  distmction  already  indlcattHl  heiweeii  eases  pmvly  muscular, 
Bud  eases  where  muscular  erroi-s  are  symploinatic  of  nervous  dia- 
turbanri's.  These  hitler  are  of  oKscure  |Ki1hoIo|^-  and  a  simple 
mechanical  coiTection  may  utterly  fail  of  iviief.  It  may  be  tem- 
porarj' or  partial,  or  it  may  issue  in  diplopia  excessively- distress- 
ing, or  in  aggravation  of  prevtoxis  sufferings.  It  is  ver^-  difficult  to 
formulate  rules  for  these  cases,  because  we  met-t  with  such  diverse 
conditions. 

The  operations  may  have  uncertJiin  results,  and  must  always 
be  done  wiUiont  genenil  ana-stliesia;  hapi)ily  cocaine  renilers 
this  entirety  feasible.  The  effect  must  be  measuivtl  immediately 
by  prisms,  and  he  controlled  at  least  as  soon  as  the  following' 
day,  iM-eaiise  it  may  be  in  excess  or  deHcienl.  Generally  com]>lolo 
tenotomy  has  been  done;  by  some  partial  tenotomy  has  been  em- 
ployed (Alfred  Graefe,  Abadie,  etc.),  while  Stevens  employs  "grad- 
uated tenotomy,"  which  is  the  division  of  a  wry  small  part  of  the 
tendon,  to  be  repeated  a  series  of  times  at  inter\-als  of  wi-eks  or 
months,  until  the  desirt-d  result  is  achievE^I.  With  complete  tenoi- 
oniy  the  etTect  depends  upon  tho  extent  to  which  the  oculo-orbit.al 
fascia  is  loosened  (cai>sule  of  Tenon),  and  this  tissue  varies  much  in 
density  in  different  persons.  As  sujipleiiiuntary  to  tenotomy,  or  as 
a  substitute  fyr  it,  Wecker  has  proposed  advancement  of  the  oculo- 
orbital  fascia;  while  advancement  of  tho  tendon  of  the  weak  muscle 
IS  sometimes  done. 

The  cases  in  which  undoubted  benefit  is  to  bi*  expected  are  those 
m  which  the  fault,  whether  of  arlductinn  or  abduction.  Is  of  the  same 
quality  both  for  distance  and  near,  ami  in  which  there  is  a  strong 
impulse  to  binocular  vision.  With  decided  myopia,  with  anisome- 
ti-oiua.  with  monocular  amblyopia,  tlie  latter  cotidiliun  is  impel'- 
fecMy  fullllled  (}r  is  wanting.  An  oiH'i'Jition  mtitf  be  advisable,  but 
the  result  will  be  less  certJiin.  When,  however,  the  cases  ate  of  the 
suit'.ablo  kind,  the  surprising  result  is  often  seen,  that  the  aumunt 
gained  by  the  weak  muscles  is  greatly  in  excess  of  tho  amount 
subtracted  from  the  robust  muscles;  particularly  is  this  true  with 
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while  uu  the  contrary  for  apparently  «iual  ainnunt»  of  intf  rfi 
X  Uin;e  dPn;:tiuo  $li:iU  ToIIuh.    This  uncertainty  depends  both 
The  iiiusculur  ixiwei-  of  the  antafroDist  aad  ou  the  density  of 
capsiiU'  of  Tenon.    Etli-cts  mo  small  as  5"  may  easily  be  rehwl 
Partial  tenotomy  may  ^ve  effpcts  vaning  from  o'  i<»  3^    ll  it 
good,  as  is  allegwl,  the  t?l!ect  must  largtrly  depend  on  setting  asidf 
a  state  of  niu^tilar  spasm,  about  whose  existence  I  think,  wii 
Loring',  thrre  ran  be  no  doubL — See  Trans.  Am.  (>ith.  Sue. 

If  the  interni  are  to  be  relieved  In  cases  of  myopia  by  division  of 
the  extemi,  it  is  wise  not  to  have  more  than  3''  convergence  un  the 
median  line.  This  will  after  a  few-  weeks  permit  of  a  second  open- 
ttoD  at  which  a  closer  correction  can  be  secured.  Tlie  ultini.nl^ 
result  after  six  or  twelve  months  is  hable  to  be  quite  dillei-eul,eilhcr 
by  return  of  thv  orieinal  disproportion,  or  tree  tenotomy  may 
eventuate  in  permanent  honion^inous  diplopia.  For  lliis  reason  rt 
ts  wise  to  pi-oci-ed  by  curetnl  st4*ps  as  indications  arie«.  Partial 
aUeviatian  of  s>*mptoms  is  more  fn*qiient  than  complete  cure. 

In  operating  on  the  interni  for  relief  of  the  ertemi,  one  may 
at  an  inimedtitte  abduction  of  'A"  or  M"  accordinj^  Lu  the  power 
adduction.  The  hig-her  the  adduction,  say  if  50°  and  mure,  the 
^rvater  w-ill  be  the  permissible  amount  of  abduction  procuivd^  i*vco 
to  1&°.  But  with  adduction  not  above  3U°  caution  must  be  used  and 
the  resulting  abduction  kept  below  10^  Sometimes  only  a  slight 
efTect  is  immedi.itely  ^ined,  which  increases  within  four  days.  In 
other  CAses  tJie  maximum  is  at  once  attained.  Increased  effect  can 
bo  stvurvd  by  wearing  appropriate  prism.s.  In  all  casas  clcsf 
atlimtion  must  be  iriven  to  the  daily  prujnvss  of  events,  and  when 
needful,  inierfeivnce  promptly  employed.  If  an  excessive  effect 
appear,  a  correctmi;  stitch  can  be  inserted  on  the  second  or  third 
da^'.  by  opening  the  wound  with  a  hook. 

Itefereoce  has  been  made  to  errors  in  a  vertical  plane  as  well  as 
in  simple  adduction  and  abduction.  Dr.  Stevens'  finds  these  quite 
frequently  and  operates  for  them  when  not  greater  than  V  or  3*. 
I  ha^■*  somotimcs  corrected  them  by  prisms  and  have  in  a  few  in- 
slAnc«*s  oi»iTat*>l.  T  have  also  found  in  some  instances  that  correc- 
tion of  errors  of  adduction  and  abduciion  carried  with  it  the  adjust- 
ment of  the  error  in  the  wrtical  meridian  and  that  patients  desired 
nothin>r  morw.  \Ve  have  not  yet  reached  deQuite  conclusions  on 
this  jHiiiit. 

A  few  wonls  may  be  said  about  ad\*aucement  as  contributory  to 
bi'tler  iH|nitibriuui  of  muscles.  My  experience  with  this  proceeding 
fur  asthenopia  is  ivcrnl  and  hmited.  I  have  had  to  do  it  for  the 
undue  elTects  left  after  tenotomy  done  both  by  myself  and  others, 
and  ha^v  abta>  done  it  to  reinforce  tenotomy  of  anta^nista.    If  one 
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Dated.  An  error  of  3"  m  excess  is  to  be  corrected  by  a  suture  which 
sliall  include  IIk'  conjunctiva  and  riioi-e  or  less  of  the  tendon. 

This  proceeding  is  oftentinies  too  liborul  and  liable  l,o  leavo 
diplopia,  or  such  u-oakness  or  externi  a.s  to  nitroduc«  aiuilher  kiiul 
of  asthenopia.  He  iissunied  Mint  the  muscle  to  be  <livided  must 
always  have  a  superllnity  of  eiicrfry,  wheivas  experience  shows 
that  tins  niuy  be  tar  olhenvisc.  It  is  safer  to  test  the  result  of  llie 
operation  on  the  median  plane,  and  the  -weakened  muscle  must 
always  be  capable  of  exertion.  In  this  position  an  excess  of  2°  or 
;t°  is  not  serious,  is  often  allowable,  but  the  due  preponderance  of 
the  interni  must  always  bo  rosfiectcd,  and  some  abdiictlve  power, 
say  3°  or  3°,  slioukl  always  remain. 

The  ti'st  hy  a  vei-tical  prism  is  to  some  defireo  fallacious.  It 
does  not  always  tenrli  the  true  place  of  C4iuilibnum  and  if  it  show 
ixMnaining  error,  while  tests  of  adduction  and  abdut-tiini  are  salis- 
faclorj*.  the  evidence  of  the  hitter  is  to  Xn'  {jvvlerwiX  until  future 
developments  indicate  what  should  be  done. 

My  preference  has  been  to  perfonn  complete  tenotomy  and  con- 
trol its  effect  by  a  suture.  Partial  U'notnmics  have  in  \\\y  ex|>eri- 
ence  lnvn  extremely  uncertain  and  usually  inefTective.  With  their 
frequent  rp|ietitton  at  intervals  of  one  or  several  weeks,  as  done  by 
Stevens,  I  have  had  no  experience.  In  operating,  use  a  4;^  solution 
of  cocame.  Tlie  wound  is  to  be  over  the  middle  of  the  tendon  and 
it  is  best  to  use  forceps  with  projecting?  teeth  xvhicti  shall  seize  both 
^tendon  and  conjunctiva.  The  scissore  should  be  sharp-pointed  and 
curved  on  Hie  flat,  the  tendon  ts  cut  close  at  the  sclera  (a  very 
useful  scissors  has  been  deviswi  by  Stevens,  with  blades  made 
narrow  for  about  one-third  of  an  inch  from  the  slightly  blimted 
points;  they  are  curved  on  the  flat);  carry  under  it  a  very  small 
blunt  hook,  and  cut.  off  the  msei'tioii  of  the  up|w'r  half  of  the  tendon, 
one  blade  of  the  st.>issors  being*  m  front  of,  and  one  behind  the  inser- 
tion; jMit  a  seeontl  hook  under  Ihe  lower  Imlfof  the  tendon  and  sim- 
ilarly sever  that.  Keep  close  to  the  uisertion  and  endeavor  to  avoid 
bleeding.  Dr.  Stevens'  scissors  with  much  reduced  tips  are  well 
suited  to  makinp  small  wounds  and  may  render  the  use  of  hooks 
unneceiwary.  Tmtnediately  test  the  effect  by  prisms  and  the  eandle, 
anil  modify  the  proceeding- either  for  increase  or  diminution.  En- 
deavor to  make  the  wounds  so  small  as  not  to  need  u  suluii-,  but  if 
tou  nuich  elTert  has  ensued,  ]t  miist  be  employed.  A  lig-ht  Intnila^ 
may  be  applied  and  the  condition  carefully  examined  the  next  dHy. 
There  will  be  in  normal  cases  a  it-iluction  of  effect  durinij  the  next 
two  weeks,  sometimes  this  needs  to  be  opposed  by  wt^arin^  prisms 
suitably  placi'd.  The  itnmediate  result  of  an  operation  will  vary 
from  6"  to  island  each  cas*'  must  he  ivgrulated  according:  to  its 
own  pecidmntHfs.    It  may  happen  tluil  vei'y  little  effect  ensues. 
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GENERAL  CONSIDEILVTIONH. 

Wb  pass  to  the  considcratian  ot  inHaniiimtor>'  ami  other  ufTec- 
tious.  Ill  which  we  dual  with  the  oitluiary  qtiL-stions  of  {lathology. 
We  shall  take  up  each  stiotcture  soparjtel^v,  jfiviny  to  eacli  discasu 
it^s  appt-oimatc  iiaiiu;,  hut  many  times  several  stinictures  ai-e  so 
sovorely  implicated  m  morbid  processes  that  to  fully  dt'sorilH?  the 
coiKlition  wouhl  require  unwieldy  eoiiipountl  terms.  Nowhei-e  else 
in  the  body  is  it  so  iiecessnry  to  uiittn  cart-ful  discrinnnalion,  with 
capacity  tor  giMiera!  and  broad  obsi^rvation,  ;is  in  ilisriises  of  the 
eye.  In  diagnosis  the  force  of  this  remark  is  suinri<'ntly  iin])ortaHt, 
but  in  treatment  it  acquires  added  emphasis.  We  ait;  called  upon 
to  combine  local  measures  with  coiislilutionai  lix-atmenl.  In  this 
treatise  we  give  promiucnce  to  the  local  measures,  u ltd  to  save 
repetition  certain  ohsi'rvations  may  be  made  which  apply  to  the 
mnna^ment  of  many  ditTereni  diseases.  We  therefore  devote  a 
chapli-r  to  the  jrenenil  treatment  of  eye  disease,  and  at  the  same 
time  Ttwognize  the  indispeusabU*  importance  of  und(>rslaruliii^  and' 
applying  the  principles  of  general  therapeutics  and  pathology. 

Qenzral  Treatment  op  Diseases  of  the  Eye. 

"We  first  speak  of  protection  of  the  eye  from  hui-tru!  influences* 
viz.:  from  dust,  smoke,  glaring  Ughl,  and  extreme  heat,  by  colored 
or  transparent  glasses,  by  shades,  by  seeknig  anotlntr  locally,  by  a 
bandngi;,  by  sc<.'hision  in  a  dark  room  or  in  bed.  Pititecttve  glasses 
]iiv  known  usually  as  coquilles,  aiv  shaped  like  a  wat<*h-glass,  and 
tinted  either  London  smoke  or  blue,  in  various  sluides.  known  by 
letters  A,  B,  C.  T),  etc.  Very  dark  shades  are  objeclioiialile  in  must 
cases,  because  they  so  diniinish  the  light  that  tlie  eyes  aiv  strained 
m  groping  nbout.  The  neutral  tint  is  genenilly  better  than  the 
blue.  Blue  glasses  impi-ove  the  distinctiieHs  «»f  sight  to  some  de- 
gree, in  ceiiain  conditions.  Workmen  exposed  to  injury  by  chips 
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of  iiieUil  limy  wear  lavise  f;\ass»^s  of  rnica,  if  thev  will,  but  they  arc 
st'liUmi  iricliiu'ii   to  accept   tlii'in.      Eye-sliadi-s  may  lu*  8iri{.'lt*  or 
doubii-;  they  should  bu  Hhaped  ai'coixliiig  to  their  purpoK4>;  if  to  cut 
o(T  li;flit  from  ahovo,  as  in  readiD^f  tbvy  should  tlaiv  like  a  cap- 
front;  to  ctit  uir  liArht  in  ail  directions,  they  should  lie  Hat  and  come 
around  well  on  the  temple.    To  lie  flat,  they  should  have  a  notch 
for  the  nose,  hi-  three  uiehes  wide,  come  to  the  ti'mples,  and  will  be 
kept  flat  [iy  liaving^  the  strinpi  fastened  three-fourths  of  an  inch 
bi'low  the  corni-i-s;  these  must  (?o  twice  around  tlie  heail.    A  mon- 
ocular shade  tu  keep  the  hds  closed,  should  be  an  oval  whose  len^'-lU 
should  be  about  two  and  one-half  iuchefi,  and  lireadth  one  and  thrve- 
fourths  incbes — thestrin^c  fastenwl  at  the  ends  and  toffo  obliquely 
over  the  forelicad  and  ntuler  the  coriT's ponding  ear.     If  required,  a 
packing?  of  cotton  may  be  put  under  it.     A  banda^  should  be  made 
of  thin   flanni'l   (/.f.,  merino,  which  is  a  texture  of  both  wool  and 
cotton),  l>e  Ibn-e  and  inie-balf  yards  loiiff,  and  two  and  one-half 
inches  wide,  for  an  adull.    In  summer,  muslin  gauze  may  be  suhsti- 
tut-ed.    The  width   will   be  less   in  some   cases,  and   always  less 
for  children.    It  gxies  about  the  liead  like  a  fig-ui^  ei;fbt,  and  pi-esses 
the  eyeballs  through  a   packing  of    absorbent  cotton   laid   upon 
patches  of  muslin.     To  adjust  a  single  or  double  bandage  smoothly 
an4l  firmly,  requii*ea  a    little  practice-      It  is    usually    employed 
where    some  pressuiv   is  tu   be  exerted    on  the  eye.    Some  oph- 
tlmimie  sur^^oiis  pix-fer  silk  plaster  which  may  he  white  or  black 
and    Is  laid   on    in   strips  or  in   one   pat-ch.     Wlu*n   patients  aix; 
kept,  in  dark  rooms,  it  is  important  not  to  have  sttviiks  of  briylit 
light  at   the  edges  of  the  shades  or  in  the  shutters.      It  hardly 
need  bo  said  that  a  patient  wearing  a  bandage  need  not  be  im- 
prisoned m  a  dark  i-ooui;  the  ingi-uL  inllnonce  js  bad,  and  the  phy- 
sic-iL  effect  uu  his  attendants  equally  bad.    1  have  known  dehrium 
produced  hy  no  other  cause,  in  ohi  j»euple,  after  cataract  extrac- 
tion.    With  dark  l"ooms,  unusual  care  must  be  given  to  ventilation 
and  cleanliness.     Many  serious  eye  diseases  i-equire  confJneuient  lo 
bed,  and  often  it  is  dilllcull  to  make  a  patient  submit  to  the  hard- 
ship.   TJie  object  is  quietude  of  the  whole  body  and  al)aoluto  rest 
of  the  eyes,  which  a  patient  sitting  in  a  chair  or  walking  about 
under  a  bandage  will  not  and  cannot  so  perfectly  maintjiin.     I  ad- 
vocate this  only  diinng  the  active  perlnil  of  :icnte  disease — never  in 
case  the  general  liealth  sidVi-rs  or  is  iinfavor.ibly  iiifluenciiig  the 
eye  trouble.    Even   photophobia,  which  is  usually  the  symptom 
necessitating  seelusion  in  darkness,  is  sometimi's  aggravated  by 
such  eonflneinent,  especially  in   hysterical  persons,  in  weakly  op 
Hcrofulons  chiUlifn,  and  when  the  fear  of  liglit  has  outlasted  the 
cause  which  originally  excited   it.    To  this  point  Dr.  Agnew  ha.s 
called  especial  attention.     Such  persons  must  be  providod  with. 
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smoked  glasses,  anil  sent  outdoors  to  navigate  for  themselves.  A 
|iru|xT  iiridt'i'staniiins'  or  li>grifUf  and  of  thy  coiulitions  of  ht-altliy 
nntriilon  in  food,  clothing,  exi'i-cisr,  :ind  air  nnd  occupation,  is  of 
the  utmost  importance  in  ophthalmic  treatment.  I  shall  have  to 
etuphasize  this  n-pi-atedly. 

Protection  from  coiiiiigion  may  he  secured  by  nieclianical  means 
Hiich  as  bamlagt's,  and  other  devices,  but  special  reganl  is  to  lie 
paid  to  asepsis  and  antisepsis  both  in  ocular  pathology*  and  in  ocu- 
lar  siirgi'ry.  Besides  the  exposure  to  atinospln^ric  germs  which  in 
t^rnenieiit  houses,  asylums,  liospitals,  an<l  barracks  may  become  very 
grave,  we  alwaj-s  have  bacteria  and  cocci  of  various  kinds  contained 
m  the  conjunctival  wcretlon.  They  abound  in  the  nasal  cavity  and 
with  flagrant  mtonsity  in  oznMia,  and  may  be  transmitted  to  the 
eye  from  the  nasal  discharges  or  by  the  lachrymal  puncta.  In 
the  eyelashes,  eyebi'ows,  on  the  skin  of  the  face,  both  with  and 
without  eruptive  diseases,  by  the  hands,  by  hiindkerehiefs,  towels, 
rags,  etc.,  we  have  ready  means  of  contagion.  It  is  needltsis  to 
specify  all  that  may  be  jwssible,  one  must  inspect  the  whole  body 
and  know  a  pati<^nt's  tiabits  and  siiu-onn<lings  to  hnd  and  rt-move 
all  the  sources  of  contagion.  Complete  and  strict  cleanliness  ot 
Ijerson.  clothing,  and  sun*oundnigs  is  the  first  requirement  in  asep- 
sis. Disinfection  of  rooms  and  waitls,  by  vajjor  of  burning  sulphur 
(with  attention  to  the  free  supply  at  the  same  time  of  watery  vapor 
without  which  it  is  almost  mert,  but  with  which  it  is  most  enicacioiis 
(Squibb)),  and  the  addition  of  carbolic  acid  or  corrosive  sublimate  to 
the  water  used  in  scrubbing  walls  and  Moors,  are  important  agt-nts. 
In  applications  to  the  eye  wf  are  obliged  to  exclude  some  recognized 
agents  or  grt-aiJy  dilute  them,  bi-cause  the  organ  is  too  sensiti\'e  to 
bear  them  m  eirectlve  stivngth.  We  therefore  rely  more  on  asep- 
sis, of  which  cleanliness  is  the  chief  condition,  than  on  antisepsis, 
when  surgical  operations  are  to  he  done,  and  ivserve  antisi'ptics  for 
pathological  conditions.  We  shall  first  speak  of  the  latter.  We 
employ  them  eiipf-'cially  in  diseiisi's  of  Hie  conjunctiva  and  eomea, 
and  while  the  utility  of  some  of  them  has  long  been  empirically 
known,  our  better  knowledge  of  tJieir  mode  of  action  helps  us  to 
use  Iheiii  nion*  intelligently.  Carbolic  acid  is  little  employed,  be- 
cause it  must  he  diluted  to  1^  or  2^  solution.  Boric  acid,  whoso 
solubiUty  is  Ai,  has  wide  application,  because,  whih'  iint  ri\'il!y  an- 
tiseptic, it  is  soothing  ami  can  lliercfore  W  employed  fri^'ly  to  wash 
out  morbid  JM^cn'tiniis.  We  separate  the  lids  and  lift  theni  from 
the  globe,  pei'liaps  by  elevators  or  even  a  speculum,  or  by  nipping 
the  skin  of  the  lid  with  the  Iliigei-s,  and  wash  nut  the  conjunctival 
.sac  with  a  rubber  bulb  boUling  about  two  ounces;  the  whole  cavity 
must  be  flooded.  If  thi-re  b*-  mneh  swelling  of  the  lid  or  che- 
mosis,  this  may  not  be  feasihle  to  the  full  extent.    Solution  of  cor- 
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rosivc  siiblinmto  t:ID,OOD  docs  not  irritati*,  and  1:5,000  is  easily 
bomr.  Ill  sevorv  mui-bul  conditions  even  1:*V-K-K)  majr  be  toler- 
ated, but  tilt*  quiintity  will  bv  sinall  and  a  di-ufiper  einiiloyird  instead 
of  a  bull>.  A  normal  «yt^  will  soinetiDies  show  uuplt*asaut  reaction 
to  solutiun  I:10,<XH.i.  A  thinl  agvnt,  and  tvliicli  voniplett.'S  the  li!>L 
u(  Ibose  muHt  iu  use  and  commonly  n.*soti<.tl  to  as  antiseptics  is.| 
rh1ni-int^<  water,  or,  as  usually  disp*nisi*«l,  ihc  li«iuor  soila*  chlorinata; 
(Ijabarraqui^'s  solution).  1  part  to  J  or  10.  Tbi-i  is  used  with  a  drop- 
IKT.  Next  wi'  uientiim  the  actual  cauterj'  employed  often  with  sifj- 
nal  Huecess  in  suppunitiuns  and  nlcei-s  or  the  cornea,  less  fretiuently 
tn  trachoma.  eithiT  us  the  theruio-caulery  of  Poquehn  or  as  the 
galvanu-caulery.     It  will  be  ivferre<l  to  a^^in. 

Hydi-uchinon  and  ix'soixiu  in  3)(  solution  have  been  employed 
with  hu  special  superiority  over  the  fluids  above  mentionod. 
Halieylie  :ic»d  is  not  nuich  used  except  ujKin  dn'ssin^rs.  It  is  con»-j 
biniHl  sumelnues  with  honix,  viz.,  a  mixture  of  the  two,  eac-hi  In  t^ 
iolutloiL  Benzoate  of  stMliuni.  l>i,  is  counted  anlisM'ptic,  and  tliymol, 
1  :  l.*3(Vt,  yet  they  aiv  niiely  used  iu  eye  sur^rery. 

lodororm  in  wvy  Hue  powtlei*— a  i»oiiit  to  he  Insisted  on— is  by 
■omr>  much  esteeme*!,  yet  by  others  is  scarcely  employed.  Its 
otUciicy  is  slow,  and  it  must  therefore  be  hept  in  contact  with  the 
liHH;ie»  for  a  lon^;  tune.  It  niiiy  also  be  mixed  with  vaseline  and  a 
tMkndaKC  applied.  Used  chiefly  in  curnetil  ulceration  and  suppura- 
tion, it  has  been  a!so  laudi^l  in  purulent  conjunctivitis,  especially 
by  Kn^lish  pnictitionei-s.  Nitrate  of  sdver  plays  a  great  jiart  in 
trentiiiK'  external  diseases  of  the  eye,  and  eome  of  its  potency  is  due 
to  lis  antiseptic  properties.  Marpman  sjiyg  Ibat  iu  putiTfyiiifc' solu- 
tions of  alliuuieu,  decomposition  is  arrest .-d  by  sohitions  so  weak  as 
uol  t-u  cause  coagulation.  Tliese  will  be  much  lesft  than  one  per 
cent. 

Wo  might  enunioratc  other  substances  haliituully  resorted  to, 
whose  cfflcacy  in  fad  resides  in  their  aiitiscpttc  iiu:iliiii's.  such  as 
yellow  oxide  of  uieix'ury,  acetate  of  lead,  elc,  but  theiv  is  no  mH.'d. 

In  operative  work,  of  which  extraction  of  cata,ract  may  be  taken 
as  the  type,  and  in  which  the  curnwi  uml  conjunctiva  ai'e  ]iri%nma- 
biy  normal,  the  employment  of  antiseptics  lias  become  tlioixjujjlily 
established.  NevertJieless  the  same  rigor  Is  not  proHlable  as  in  gen- 
eral surgery.  Spray  is  never  used;  solutions  whieli  ai-eiir  vogue  are; 
boric  acid.  3«  or  4*;  corrosive  subliiuair,  i ;  :..u(h>  or  1 ;  in,ooo;  and 
binHMlide  of  mercury,  1:20,000  to  which  a  little  alcohol  is' added; 
<Panas'solutioii),and  boiled  water.  As  to  the  need  for  them  wo  may 
birarin  mind  the  mvestig:itions  of  which  those  of  Kick'  will  surtlce 
as  a  siiuiple.  that  in  49  I>errl^  ily  normal  conjunctival  sacs,  he  found 
only  13<  without  bacilli, and  iJtialfected  with  slight  catarrh  contained 
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them.  He  found  bacilli,  cocci,  and  tetradeii  or  masses  of  sarcini.  Ue 
wiiimeraU'S  seven  tlitfcrent  bacilli,  thret'  kimia  of  cocci, including: the 
stapliylococcus  aureus,  ihu  pyn^nnc  form,  and  surcini  ([».  r)4.  I.e.). 
But  more  notable  are  the  exjierinirtitH  of  Gayot,  of  Lyons,  who 
after  carefully  dlsinfcctinj?  the  conjunctival  sacs  of  hia  cataract 
paticntfi,  fouiul  by  cultivations  tluit  iiiicnjltfs  rcinaiiiLHl  In  75;^.  and 
from  '^i:i  tf.st-lube  cultures,  he  couclucIeK  that  antiseptic  or  aseptic 
fluids  have  very  little  intluence  over  giHius  in  the  conjunctiva.  It 
follows  that  copious  washing  is  an  essential  factor,  and  because 
miTCurial  salts  coafjtilatr  secretions,  and  Panas' solution,  viz.,  hy- 
drarg-yri  biniodidunv  1  :  20,(MK)  is  ontirely  imirritntin^,  the-se  arc 
to  be  preferrt'd  when  sli'^ht  catarrh  exists.  In  other  cases  the 
fluid  niust  simply  l>e  itself  free  Trum  ;rfi'iiis  and,  as  already  said,  be 
freely  used.     Hencr  the  utility  of  boiled  wat*r. 

We  have  also  to  hear  in  mind  that  wounds  and  manipula- 
tions must  be  made  with  the  least  possible  bi-uisinj;  and  violence, 
bei*e  lies  the  cruwuiu^  iuipoitaiiee  of  neul  and  skilful  opcrat- 
If  thei'o  be  failui-e  her*',  the  sod  is  pi-eijared  in  which  Kerius 
lelight  to  multiply.  We  must  also  avoid  furniKhiii<;  the  fruitful 
soil  in  anoilier  way,  viz.,  we  must  not  operate  if  we  can  help  it, 
when  the  constitutional  conditions  aiv  unfavorable,  i.e.,  in  presence 
of  rheuniatisni,  syphilis, or  any  sevcrndyscitisia';  or  if  thudist'ase  he 
incurable,  like  diabetes,  we  must  seleet  the  mo«t  favoral>le  time.  For 
similar  i"e;Kions,  conditions  especially  promotive  of  germ  growth, 
Uke  trachoma,  pterygium,  lacUrynial  diseases, chronic  catarrh,  must 
e  cured,  if  possible,  before  operating.  The  most  scrupulous  cai-e 
iboutdisinfectmg  iusti-uments,  sponges, cotton,  dressings,  the  hands 
of  all  who  have  to  do  with  the  patient,  and  also  the  surface  of  tho 
patient,  his  clothing,  Ix'dding,  etc.,  must  not  t>e  in  the  least  remitted 
or  abated.  For  the  hands  nothing  ei|uais  sua[>  and  water  applied 
with  a  atilT  brush  and  with  tho  addition  of  powdered  l)onix  to  peuo 
trate  ondcr  the  nails,  r'or  instruments,  soaking  for  thirty  minutes 
in  5if  carbulic-acid  sohUion;  while  boiling  water,  for  scissors,  spec- 
ula, forreps,  and  all  instruments  having  joints  and  teeth  is  tho 
best.  Flat  porcelain  trays  can  be  had  in  which  to  soak  instni- 
ments,  and  some  may  be  well  bnishetl.  The  cutting  edges  of  knives 
are  liable  to  be  dulled  by  carbolic  acid,  and  they  may  be  wiped  with 
a  clean  rag  aft^'f  short  immersion  and  then  inspected  with  a  mag- 
nifying glass.  Immersion  in  alrobo!  bel|>s  to  insure  cleanliness  by 
removing  grease,  but  it  is  not  antiseptic.  Oareful  wiping  by  a- 
moist  and  then  by  a  dry  rag  is  most  es-sciitial.  No  specks  uf  rust 
or  stains  should  be  toleratiHi,  any  more  than  a  dull  edge.  In  test' 
inpr  the  edge  and  point,  put  several  thicknesses  of  fine  leather  shav- 
ings or  of  gold  beater's  skin  on  the  di-um — a  click  or  ei-eak  is  the 
signal  for  rejection.     If  a  point  bo  merely  turned,  it  may  perhaps 
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be  strat^hU'tR'd  on  IIil*  thumb  nnil.  Test  scissoi's  on  wet  paper  oi' 
on  flbres  of  ciittoii ;  In-  sjit^ially  cirefiil  about  their  points,  and  the 
ctl^fs  sIwuM  fe'litlf  smoothly  as  the  blades  closi'. 

This  inti-oduces  us  to  tfiu  oijerative  tivatraent  of  Ihu  eye.  It 
has  always  commanded  ffifat  atlt?ntion,  and  its  scoim?  has  been 
lari;,"i'Iy  I'xtnided.  A  better  knowlcdpo  of  patholoj^y.  the  mveiitioii 
of  new  methods  of  operating',  and  lii^'licr  skill  in  tlie  manufacture 
EUid  adaptation  ol  inHtruiiients  have  conspiivd  to  make  the  opera- 
tive fiurgery  of  the  eye  one  of  the  most  bi-illiant  chapters  in  medi- 
cine. 

Some  gvnerul  remarks  are  here  in  place.  Shall  anaesthetics  be 
used  ? 

Since  1884,  when  Dr.  Carl  KoUer  called  attention  to  the  anaes- 
thetic effect  of  muriate  of  cocaine  dropped  upon  the  eyeball,  gen- 
eral ana-stheaia  has  been  relejEpited  to  exceptional  in.stances,  in 
ophtlinlmic  surx^ry.  A  summary  of  the  elfects  of  cocaine  upon  the 
eye  is  as  follows:  A  '2i.  solution,  of  which  sc^veiul  dro]>8  are  used, 
cause.s  at  (li-st  a  slight  burning  and  smarting:,  then  the  lids  open  to 
aa  unusual  extt^nt,  amesLhesia  appears  in  from  ten  to  twenty  min- 
utes, the  eye  becomes  pale  b^-  reduction  of  tlie  size  of  the  vessels, 
the  pupil  dilates  modorati-ly  and  the  accommodation  is  slig-htly  im- 
paired. A  4j£  solution  acts  more  speedily  and  afftJcUs  the  pupil  and 
ciliary  muscle  more  decidedly.  Tlie  anaesthesia  lasts  about  ten 
minutes.  If  the  solution  is  dropped  in  a^ain  aftt-r  three  or  four 
minutes,  the  effects  are  more  sjiewly  and  last  for  lifteen  to  twenty 
minutes.  Two  or  thn*e  instillations  of  4^  solution  at  intervals  of 
ten  minutes  is  commonly  used  for  cataract  operations.  For  stra- 
blsmuB  the  solution  must  also  be  dropped  into  the  wound  and  will 
often  sufHciently  obviate  pain.  For  enucleation  the  same  has  been 
done,  but  with  less  success,  and  »Uvp  injections  have  been  practised 
into  the  orbital  tissue  of  'i%  solution,  but  some  risk  of  loxic  effect  is 
incuri'iMl.  For  iridectomy,  if  the  iris  he  pi-olapsed,  or  a  di-op  injected 
into  the  anterior  cli;Lml)er,  p:iii»  upon  i^xcision  of  the  iris  may  be 
ubolished;  othenvise  not,  unless  a  full  dilatation  of  the  pupil  has 
been  obtained,  which  implies  its  absorption  and  moix'  or  less  decided 
aiursthetic  elfeci.  Besides  the  above  effects,  tension  of  the  ylobc  18 
reduced  in  most  instances.  Contrary  ulTects.  viz.,  incivase  of  ten- 
sion, have  been  exceptionally  noU-d  when  there  was  a  t^'ndcncy  to 
g'lauconia  and  the  exa^'geration  liiis  been  caused  by  mydriasis.  In 
almost  all  cases  tension  becomes  subnormal. 

Its  effects  lire  exerted  on  both  the  sensory  and  s^innpathetic 
nerve  flbres  and  hence  its  constricting-  inllnence  on  the  vessels,  and 
mluetiun  of  intraocular  tension.  It  also  constricts  the  lymphatics 
and  hence  dries  the  coniea,  and  fi"equently  causes  exfoliations  and 
slight  erosions  of  its  epithelium.     Indeed  the  remarkable  effect  was 
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seen  by  Dr.  Qrueniiig*  of  the  whole  upithetial  covering  of  the  cornea 
bein^  lifted  in  a  bleb,  by  exosinosis  of  the  aqueous  in  a  case  of 
glaucoma  for  which  he  venturwl  to  use  cocatno  pivparatory  to 
iridectomy.  For  advanctnl  chronic  g'htiK'oiiin  it.  is  iiicxiH-difiit  to 
use  it;  for  g-hiucoiiia  simplex  and  for  acuU*  ;;laucoma  it  is  admissi- 
ble. In  upenitiuns  on  the  hichryiiial  apparatus  it  has  very  limited 
elfBct  and  to  reach  thi*duct  flffcctivvly  it  must  he  injrrtrd  by  a 
syringv.  In  operations  on  the  lids,  cystic  tumors,  etc.,  hypodermic 
inje<.*tiun  within  the  aiva  inclosed  by  a  clamp  fofcups  makes  it  per- 
fect master  of  the  situation  {^2%  solution);  without  the  clamp  it 
spet'dily  dilTiises  and  is  less  satisfactory.  For  all  operations  on  the 
cornea  it  is  invahmhle,  esp-'cially  in  removing  foreign  iM)dit\s  in 
scraping  ulcers,  using-  the  actual  cautery,  making  punctures  Jind 
incisions.  Even  when  f.'eneral  aiufHthcsia  is  it-quired  hwaiise  of  the 
high  oxcitiibility  of  the  patient  or  of  the  severity  of  the  operation, 
it  is  a  useful  adjuvant.  It  has  no  prejudical  effect  on  thu  healing 
process  ami  rarely  cauwM  toxic  elfcctjs. 

Its  application  in  iudauuuatory  troubliKi  is  wide,  viz.,  in  chronic 
conjunctivitis,  ulcers  and  phlycteuulse  of  the  cornea,  tn  the  pain  of 
iritis,  in  combination  with  atropin»\and  in  combination  with  eserine 
in  spiL'cial  c;isfs  of  plaiiconuv  where  an  o|R-ration  is  unadvisahle. 
Its  power  of  tenipni-arily  controlling  hypci-ifniia  as  well  as  sensibil- 
ity, suggests  many  opportunities  for  its  ernploym«nt.  Although 
lumporarji'  in  its  elfeet,  it  gives  opportunity  for  examinations  and 
applicationti  of  nioiv  positive  value.  Where  givut  hypt-raMtiia  ex- 
ists it  is  less  efficacious,  and  the  hurtful  tendencies  on  the  corneal 
cplthehiiin  have  los.s  chance.  In  facial  neuralgia  a  solution  of  UK 
to  20?(  dissolved  in  oleic  acid  or  mixed  with  lanolin  and  rubbed 
along  the  painful  nerve  has  a  controUing  effect. 

As  spiiiy  in  h^  or  \(H  solution  it  may  be  applied  to  trachoma, 
when  about  to  I»e  eauterized,  or  a  fleck  of  absorbent  cotton  laid 
under  the  lid  soaked  in  10^  solution  will  so  much  control  sensibility 
that  some  patients  will  even  bear  the  actual  cautery  in  the  cases 
suited  for  its  employun-nt. 

Something  must  be  said  upon  its  toxic  constitutional  eUects. 
As  with  all  other  drugs,  |]ersons  exhibit  most  vaiious  degrees  of 
susceptibility.  TIte  usual  constitutional  symptoms  are  imperfect 
and  sighing  breathinj^,  pallor,  indifference,  unconsciousness  or 
coma,  seldom  delirium,  rapid  and  weak  pulse,  which  often  does  not 
go  above  ItO,  but  1  have  sn-ri  it  go  to  120,  and  niay  iuterinit  and 
may  go  much  higher.  Ltrss  fi-equently  there  is  gidiliness,  nausea 
and  vomiting,  slow  si>eech,  extreme  sweating,  a  red  rash,  spasms 
of  the  limbs.  Tlie  direct  effects  aiv  on  the  heaii.  and  respiration. 
The  antidote's  aro  whiskey,  ammonia,  nitrite  of  amyl,  digitalis,  sin- 
apisms, friction  and  licut,  hypodermic  injection  of  morphine.     lo 
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very  sensiUve  persons  siiul  for  prolon^rfcl  opcmlions  wr  mtist  use 
ether  and  chiorofonn.  Therolore  pliistie  o|M'iut  ions,  tiiuny  liil  optT- 
ations,  enucleation,  neurotomy,  and  sometimus  UMiotoniy  anil 
often  advancement  of  nmcles  will  need  gvneral  aniesthesia.  As 
to  operatio'ia  which  enter  the  g-lobc:  pai-acentesis  seldom  needs 
it;  iridectomy  may  often  bo  done  without  It,  but  It  Js  more  satis- 
factory to  liavp  the  pittient  passive  by  ptMiei-al  aniesthesia. 

Dr.  Nonis,  of  Pliiladelphia.  lias  lately  called  attention  to  cases 
of  fatal  results  of  etherization  m  patients  having- Bri^ht's  disease. 
Ex|>eriencc  has  shown  the  value  of  this  caution.  The  fatal  result  may 
not  occur  until  alter  forty -ei^ht  liours,  and  it  is  to  be  heeded  e.spcci- 
ally  in  the  llbrons  kidney.  For  children  under  ten,  1  usecliloroform, 
for  older  persons,  etlier  by  preference,  but  not  seldom  chloroform. 
When  a  longr  opi'ration  is  expected,  and  the  pei'son  is  feeble,  ethi?r  is 
to  be  chosen.  For  a  quick  operation  I  often  administer  chloroform. 
The  primary  stafre  of  ann'stheKia,  befoTv  miisinilar  relaxation  has 
come  and  consciousness  is  not  fully  destroyed,  and  whirh  lasts  only 
part  of  a  minute,  requires  a  very  small  quantity  of  either  ether  or 
chloroform,  and  can  often  be  seized  as  the  happy  instant  fur  making- 
an  incision  which  will  perhaps  be  all  ofthe  operation  ihatthe  patient 
would  not  be  well  able  to  bear.  Mr.  Priestley  Smith  has  sn^jsrested 
a  full  dose  of  bromide  of  potassium  an  hour  before  au  operation,  as 
a  means  of  allaying  excitement,  and  rendering  a  patient  more  sub- 
missive to  the  anjvsthetic.  I  often  give  sodii  brnmid.  3  ss.-i.,  ehloraj 
hydrate  gr  XV.,  the  previous  night,  and  n-peat  the  dose  an  hour 
before  the  opiM-atLon.  The  amesthetic  is  more  willingly  accepted, 
and  voinitinK  is  less  liabl'e  to  ensue.  Tn  eye  operations  the  ill-elfrtrla 
of  vonntmg- are  more  serious  than  in  p-neral  surgery,  by  pixiniot- 
ing  prolapse  of  iris,  loss  of  vitn-ous,  ami  intraocular  hemorrhage. 
For  several  years  1  liavt'  used  an  I'ther-inhaler  which  is  valuable 
because  it  takes  up  little  space  and  ulfen*  the  least  obstruction  in 
operating  about  the  eye.  It  has  a  rubber  face-pieci'.  and  lias  a 
dried  bladder  at  the  distal  end  of  the  box,  which  affords  space  for 

vapor. 

Eye  openitions  should  be  done  with  the  patient  upon  a  t  able  or  a 
■Wrow  bell.  Operating  chaire  are  by  some  prefenvd  and  may  be 
llkkcn  Intflthe  patient's  room:  this  applies  to  hospital  pi-actice.  A 
^(•d-n«t  or  clamp  is  usi'ful.  but  an  assistant  can  do  this  service. 
Aa  operator  who  is  ambidextrous  "-lU  always  sit  behind  the 
■niVBt's  head,  on  whichever  ej'e  i.e  may  operate.  But  he  will 
^iMttV  have  to  take  his  right  hand  for  scissors,  and  sometimes, 
p.couie  to  the  front.  One  who  is  not  i-cjually  opt  with  both 
will  change  his  place  as  the  position  of  the  eye  or  the  place 
_J  j»jr»tun  rw|Uires.     It  is  a  great  convenience  to  enjoy  perfect 

itiffttfth  bunds,  but  to  many  the  accompHsbment  is  never  sufll- 
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ciently  realized,  to  uarrant  riskins"  a  patient's  sight  by  a  clumsy 
hxtiA.  As  to  brilliant  <lli«play  bofort*  spiTtatora,  no  conscientious 
man  wouhl  hiirbor  llii'  thougrht  to  tho  peril  of  his  ]>atii'nt.  How  to 
gain  needful  skill  ?  There  must  be  an  original  eniiowmenl  of  facil- 
ity oF  hand  and  a  lueclumicAl  betit  of  mind.  Practice  upon  fresh 
cadavers  will  teach  souietliitig,  but  in  tbura  the  eyes  are  too  soft  to 


na.Tr. 

Ik  suitable.  Pigs' eyes  mounted  in  an  operatinfr  mask,  or,  in  lack 
of  this,  fastened  into  the  mouth  of  a  holtle  by  a  section  of  nibber 
tubing  of  proper  size,  or  by  Htrinjs''s,  will  teach  tpue  huw  to  iiiuuipii- 
late  in  the  anterior  chamber,  aud  the  resistance  iu  cutting  the 
cornea.  A  li^bt  touch  aud  steady  hand,  and  sensitive  appi*eciatiun 
of  weig-ht  and  i^esistance,  are  essential  qualities. 

It  IS  desirable  to  have  the  least  number  of  assistant's.  In  most 
cases  but  one  is  needc<l;  sotuetinies  a  second,  to  g^ive  an  ana^thetic 
and  keep  the  hea<l  sti>ady,  is  desirable.  In  manipulating^  the  eye 
the  operator  should  st^'ady  it  by  fixation  forceps,  and  not  let  the 
assistant  do  it  when  avoidable.  He  thus  keeps  the  command,  and 
can  co-otilinate  his  hands  with  accunicy.  A  fit  speculufn  to  keep 
tlie  lids  apart  is  au  important  instrument.  It  must  open  them  ad 
tiuiximum;   it  must  not  pi'ess  on  Mif  globe;   it  must  be  out  of  the 
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way  of  the  operator.  I  have  expenmontod  extensively  with  these 
contnviinces.  aud  find  none  perfuctly  adapted  to  all  cases.  The 
form  winch  1  pivfer  is  shown  in  Figs.  7T,  78. 

One  which  opens  from  the  nasal  side  is  sometimes  convenient, 
esp^'cially  if  the  globe  is  very  deep,  and  gives  a  lai^e  field  for  work. 
But  for  deep  eyes  all  such  contrivances  are  imperfect,  and  one 
should    have  a   smaller  one  for  cliikli-en  and  a   larger  one    for 
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adults.  In  ca.w  a  apcciiliim  is  impi*actic:ibit»,  Ihe  operator  may' 
_lifl  till'  upper  lid  liimtH^lf  hy  the  point,  of  his  inrii-x  linger.  H«  lUiiws 
Ip  the  lid  liy  tht;  skin  !is  far  as  may  be,  then  places  the  tip  of  bis 
!ntlux  benuatb  the  v-dg*-  uf  Ihc  lid,  ami  pusbi's  it  back  into  the  orbit. 
Hi.-  docs  nut  drag  or  lift,  but  presai-s  it  iiiidrr  the  orbital  roof  as  he 
wotiW  push  a  sliding  cover  into  the  jifrooves  of  a  box.  If  he  does 
not  choose  to  do  this  because  the  Wngvv  taketi  up  room,  ho  may  use 
Dcsnmrres' I'krvutor,  which  is  oft4?n  necessar.v  in  examinations  of 
the  eye  in  cbildr<Mi.  It  is  made  in  si't-s  of  two  and  thi-^e  sizes.  An- 
othor  elevator  which  I  use  in  npi'rating-  when  a  siH-culum  has  btt-n 
taken  out,  or  when  1  wish  to  I'xpose  the  upper  part  of  the  •jlnbrt  to 
the  fullest  extent,  is  niadi^  of  One  sUx-l  wire  and  presses  the  lid 
farthtr  under  the  orbital  roof  than  anything  else  can,  and  it  need 
not  make  pressure  upon  or  even  toucli  the  jflobe.  These  instrumentn 
are  Bg-ured  in  the  catalogue  of  Geo.  Tieinanu  &  Co.,  New  York. 
A  simple  sti-abisnms  hook  wdl  often  be  valuable  as  an  elevator. 

Fixjition-forceps  arc  made  with  and  without  a  spring-  catch. 
Tliey  should  be  used  so  as  to  turn  the  eye,  not.  to  rlriuj  it:  the  line 
of  push  must  be  at  a  tjungent  to  the  fflolie.  If,  for  instancn,  the  eye 
is  to  be  turned  do\vn,  the  forceps  will  he  attached  just  below  the 
Corneal  uiarfjrin,  and  he  lield  perpendicularly  to  the  jrlobe  while  the 
latter  is  rotated  down  and  the  forceps  take  a  direction  approachiuff 
a  tangent.  Another  way,  ofttn  useful,  and  which  is  verj'  conveni- 
ent for  the  openitor,  is  to  apply  tin*  forceps  .it  the  same  place,  t<p 
turn  the  eye  by  the  same  manoeuvre,  and  then  bring'  the  top  of  thol 
forceps  up  to  the  root  of  the  nose,  and  a  light  push  kt^ejis  tlu*  eye 
down  and  exerts  the  least  pressure.  With  aniesthetics.  the  foirepa 
may  even  be  h-ft  to  fall  obiiijuely  over  the  supra-orbital  notch  and 
keep  the  eye  down  while  the  operator  uses  his  hand  for  another 
purpose.  He  may  give  the  foin:ep8  to  an  assistant,  and  its  position 
will  not  need  to  be  attei-ed.  The  conjunctiva  is  liable  to  tear,  and 
the  patient  must  be  persuaded  rather  than  forced  to  turn  the  eye 
as  desii-ed.  vvhde  the  forceps  simply  maintain  the  position  ahned  at. 

Ri>ganling  other  instruments,  they    will  he  considered  when 
their  special  usi's  are  to  be  described. 

Medicines  which  have  a  special  applicability  to  Llic  eye.  are  those 
which  act  on  the  pupil  and  the  ciliarj-  luuscle,  viz.,  myiiriatica  and 
vifjotics.  Of  the  former  we  have  atropine  sulphas,  dubuu*ia,  bomi^J 
tropia;  hydrobroinas.  daturise  sulphas,  hydriodate  of  hyoscine.  All , 
of  them  are  poisoiiotis,  and  can  exert  toxic  ciTects  when  used  in 
sufTlcient  strength  as  collyria,  because  they  go  thiitugli  the  cornea 
by  endosnmsis  and  enter  the  circulation  by  solution  in  the  acjueous 
humor,  lliey  also  pass  down  the  tear  passages  to  the  throat,  and 
art!  there  absorbed.  Sulphate  of  atropia  is  the  most  common  of 
these  remedies.    It  alTects  the  dilator  iridis  before  it  affects  tlie  cil- 
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iary  niuscle.  It  likewise  is  an  anodyne  to  the  Bensiti\*e  ner\'es  of 
the  cornea  and  iris.  It  is  usc<l  in  solutions  from  one-fourth  grain  to 
sixteen  gruiias  to  the  ounce,  IL  wua  erruneuuuly  thou^^'hl  by  Uniofo 
to  rclinvi!  irilrii-ofiilar  tension  ;  when  it  fiiUy  par'alyzew  the  cil- 
iary muscle  and  iris,  tlie  eye  often  fi*els  much  relief.  Ou  the  con- 
trary, all  Qiydriutics.  inclmling'  muriate  oE  cocaine,  intensify  intr.i- 
ocular  pressure  simply  bt'caus!«  the  iris  is  pushed  towuitl  the  aiifjie 
of  the  atit^^rior  chamlH'i*  (Holtze  an<t  Ornscr),  while  myotics  <iimin> 
ish  the  prfssuni  because  the  iris  Is  pulled  away  from  tins  angle. 
Atfopia  sonietinies  imtates  the  conjunctiva  and  after  long-  contin- 
uance excit*fs  papilhtry  conjunctivitis.  Occasionally  even  the  skiu 
of  the  lids  becomes  erythematous.  To  rentier  unpleasant  consti- 
tutional effects  less  probable,  atropia  may  be  mixed  with  vaseline, 
or  dissolved  in  castor  oil  (Green).  If  toxic  elTeets  ajipear,  Ihey  will 
comu  as  tiryiiess  of  the  fauces,  which  need  not  be  lieeded;  hut  more 
important  are,  quickening  and  weakness  of  the  pulse,  IliJsliing  of 
the  face,  palpitation  of  the  Iie^rt,  headache,  nausea,  prostration, 
grarrulous  delirium,  desire  to  urinate,  and  sometimes  muscular  vio- 
lence. Tlie  antidote  will  Xki  brandy  and  morphia,  and  in  urgi^nt 
cases  hypodermic  injections  of  muriate  of  pilocniiiine,  gr.  jj^,  every 
iUteen  niinule.s.  Duhoisia  has  more  elt'i-ct  on  the  eye  than  atro- 
pia and  it  does  nut  irritate  the  conjunctiva.  Its  toxic  effects  comu 
more  quickly  and  are  more  alannintr,  the  prostiution  being^  ex- 
treme. Iloniatropia,  a  derivative  of  atropia,  acts  more  feebly  than 
either  of  the  pi-ecoding.  It  dilates  the  ]Mtpil,if  used  in  the  streiijfth 
of  gr.  iv.  ad  oz.  i..  in  about  half  an  hour,  and  has  moderate  effect 
on  the  accommodation;  bTit  in  Iwenly-foitr  hours  its  influence  is 

i^ne.  It  is  serviceable  fitr  puiidy  ophllmlmoscopic  work,  but  not 
fully  satisfactory  for  refr-.totive  detenu inationa.  Tlio  full  elfect 
of  utrupia,  whenever  obtained,  will  last  for  from  seven  to  twelve 
days.  Of  daturine  uolhini;  need  be  said.  Equal  parts  of  lndi-o- 
broniatti  of  honiatropine  and  sugar  of  milk  have  been  used  by  31it- 
tendorf,  dusteil  in  the  eye  with  a  brush.  Hydrjoiiate  of  hyoscine  is 
our  most  powerful  mydriatic.  Hirstclibrr-g  iX'iM>rts  thai  j*  solution 
is  liable  to  cause  toxic  symptoms.    Emmert  used  it  with  safety  in 

^,,V  )<  solution,  Le.,  gr.  Vs  nil  ?  i. 

Tlie  inipui-tant  myotics  arc  the  prepamtions  of  Calabar  bean, 
the  sulphate  and  siilicylate  of  esei-ine,  and  the  alkaloid  of  jabo- 
randi,  hydrochlorate  of  pilocarjiine,  The  eserine  pivparatiuns  should 
be  used  in  solution,  ^t.  ss.  or  gr.  i.  ad  :  i.;  if  stronger,  they  become 
verj-  painful  by  exciting  Kpasin  of  the  ciliary  muscle.  They  stinm- 
late  the  sphincter  iridia  and  the  ciliary  muscle,  antl  iri-itfcitw  the  con- 
junctiva. Th*-ir  effects  are  more  fugitive  than  those  of  atropia  in 
equal  stivngth.  In  stnnig  solution  they  excitii  pain  in  the  eye  :ind 
around  the  orbit^atid  can  even  cause  clonic  spasms  of  the  extrinsic 
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muscles.  TJit-y  reduce  wular  tension  and  it  is  cLiimod  l>,v  some 
that  Ihey  rwluee  the  calibre  of  the  vesisels.  TUey  are  usixi  in  in- 
Hanimations  of  the  cornea  with  nnich  conflilunce.  Tlie  boiutiun 
of  the  snlphatw  undergoes  change  tq  a  reddish  color,  which  some- 
what abates  its  efHcacy. 

A  second  myotic,  hnt  far  inferior  to  owrini',  is  the  alkahiid  of 
jaborandi,  viz.,  pilocarpine,  of  whirh  the  hydrochlonite  and  the  sali- 
cyhitc  are  the  preparations  in  use.  Its  vuhie  in  treiitin;^  diseases 
of  the  eye  W8t«  more  upon  it«  constitutional  than  on  its  local 
etfi'cl'S.  As  a  topical  apphcation  its  minimum  strength  is  1  to  40U, 
and  if  stronger,  its  inlluence  does  not  appear  to  increase  (Jaanuna, 
Thesis  1880,  quoted  by  Landoit).  It  is  usnally  pivscriln-d  in 
stren^h  gT.  ij.-iv.  ad  ;  i.  It  contracts  the  pupil  moderately  and 
approximates  the  near-point  and  the  tar-point  slightlj-.  Its  effect 
on  till*  pupil  appears  in  about  thirty  mimiti>s  and  lasts  for  twenty- 
four  hours.  On  the  accommodation  the  effect  begins  in  two  and  a 
half  hours  utui  lasts  two  or  three  hours.  It  has  therefore  only 
liuiit'i>d  value  in  ordinary  needs,  but  hecausti  it.  is  not  irritating-  and 
topically  devoal  of  unpleas:int  etTects,  it  serves  a  pood  pui-pose  tii 
cases  of  mydriasis  by  paralysis  of  the  lliti-d  nerve  and  iii  feeble  ac- 
commodation. Its  constitutional  uses  are  extensive  and  «nll  bo 
duly  considerM.  Its  poisonous  eUetts  should  be  mentione<l.  Its 
normiil  n^sults  are  salivation  and  sweating,  but  added  to  theiw 
are  tempomry  increase  of  urine,  thirst,  vomiting-,  nausea,  belchinp, 
colic,  and  diarrlaea.  The  pulst>  is  at  Arst  incivased,  then  becomea 
normal  or  too  slow.  The  action  on  the  heart,  is  thi*ough  the  pnim- 
ino^astric  nerve;  prostration  is  caused  by  nausea  and  vomiting"  more 
than  by  a  specidc  inlluence.  But  it  is  recognized  to  be  a  most  capri* 
cious  remeily  and  must  be  piven  iuternally  in  small  doses  viz.,  0.01 
or  <J.o3,  i.e.,  ^,  gT.  to  i  g\\  Its  antidote  is  atropine  and  homatroplnc, 
besides  general  stimulation,  galvanisation,  etc.  The  hypodermic 
injection  of  the  muriate  of  pilocarpine  (gr.  i  to  gr.  \)  has  seemed  to 
do  ^od  under  certain  iK-ciiliar  conditions;  for  instance,  in  the  lato 
stag's  of  chronic  keiiititis  or  scleritLs,  esp«H'!any  in  gouty  subjects* 
and  also  in  the  lute  period  of  gouty  or  rhcuniutic  iritis,  and  in 
seixjus  uveitis.  Viilue  is  clanneii  for  it  in  subretinal  elfiisioii.  On 
the  whole,  the  remedy  has  scenuHl  to  me  to  be  overrated,  althou£;h 
its  iKtwerful  action  on  the  salivary  glands  and  on  the  skin  gives  it 
influence  over  local  disease  which  doubtless  can  be  sometimes  suc- 
cessfully applitsi.  As  yet  the  Indications  for  its  use  are  not  pre- 
cisely formulated.  A  case  is  recorded  where  by  mistake  a  20j< 
solution  was  hypoderniically  injected  (Sziklai').  The  case  was  one 
of  absolute  glaucoma  in  which  sclerotomy  had  been  dune  and  2< 
injections  of  pilocarpine  empluyeil.     When  the  tenfold  dose  was 
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l^ven,  the  ^'raptoins  were  abundant  salivation  and  sweating  fur 
Bve  hours.  TlM>re  was  copious  evacuation  from  the  bladder  and 
from  the  bowds,  vomiting  and  belching,  rrom  time  to  time  stiueez- 
ing'  and  tearing  p:tiii  in  the  ev«-s.  Afterward  gi*eat  piXMjtratiun. 
Treatment  is  not  i*elated.  Vision  said  to  have  bwn  impaired  and 
8o  reniainod  for  two  y(«irs,  but  to  what  degree  is  not  stated. 

The  Turkish  bath  is  a  similar  measure,  and  is  to  be  employed 
in  similar  conditions.  It  has  decided  valuu,  but  it  is  also  ca|iable  of 
mischief  if  not  pi-operl.v  regulated. 

Another  myotic  is  muscarine,  the  alkaloid  of  Amanita  muscaria, 
which  is  little  employed,  but  may  be  mentioned  because,  unlike  eser- 
ine,  it  causes  slight  contraction  of  the  pupil,  but  strong  spasm  of 
accommodation.  It  is  very  powerful  and  acts  more  on  the  punctuni 
remotum  than  on  the  punctum  proximum.  It  may  be  used  in 
solution  I  to  400  or  1  to  lOu,  Its  antidote  is  atropine,  but  not  rice 
versa. 

Tberv  an-  other  mydHatics  which  might  be  mentioned,  as  gt'lse- 
mine,  daturine,  ivhichis  identical  with  atropine,  nitro-ati-opine,  and 
nitnMlat urine,  but  they  are  seldom  useful.  Cocaine  has  slight 
mydriatic  effect,  and  a  paper  was  written  on  this  pixjperty  of  it 
by  Von  Aurep  In  ArchJi-  fur  {/^.tamiHtp  Physiologie.  XXL,  p.  38, 
in  IS~9.  Unfortunately  its  peculiar  anaesthetic  properties  were 
not  then  diwovered. 

As  a  summary'  of  the  whole:  Among  mydriatics  we  chooae 
atropine  siilphat*^  or  salicylate,  in  cases  where  a  prolonged  effect  oo 
the  pupil  and  the  acconunodation  is  required.  It  is  the  mydriatic  by 
far  most  frtHpiently  used  for  tlierapeutic  purposes.  In  case  it  cause 
disagreeable  effect^i,  either  local  or  geueral,  we  substitute  duboisine 
sulphate  or  salicylate.  For  a  less  prolonged  but  vigoi-ous  effect  on 
the  pupil  and  .iccornmntlation  we  use  duboisine  gr.  ss.  ad  oz.  i..  but 
must  bo  watchful  against  l^xie  influences.  Where  a  brief  effect  on 
the  pupil  and  acctuniufidation  LsdesiiTd,  we  use  hydrobromate  of 
homalixtpine  H,  or  nmriate  of  cocaine  4*.  Tlie  one  most  likely  to 
cause  unpleasant  constitutional  elfeeta  is  dubtiisine;  that  must 
likely  to  produce  conjunctival  trritatiuu  is  atropine.  All  are  liable 
with  glaucomatous  eyes  to  produce  an  acute  attack,  and  in  the 
ratio  of  their  energj'.  Of  the  other  therapeutic  uses  oC  these  rem- 
edies it  is  not  intended  liere  to  sin-ak. 

Of  myotics  the  best  is  eserine  s:ilicylate  or  sulphate  OAft  or  gr. 
ss.  ad  oz.  i.  It  contracts  the  pupil,  causes  spasm  of  :iccommoda- 
tion,  anrl  reduces  intraocular  tension.  It  als**  has  other  valuable 
therapeutic  effects  in  inflammations  of  the  cornea,  to  be  referred  to 
under  that  hi'ad.  For  a  less  energetic  effect  hydrochlonit^-  of  pilo- 
carpine may  be  employed.  While  watery  solutions  an?  most  coni- 
mooly  employed,  mixtures  with  vaseline  are  very  convenient,  and 
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Dr.  Mittcndorf  has  introduced  I*  triturations  wliich  do  not  spoil 
by  keeping,  ni*  easily  applietl,  and  are  verj'  convenient.  He  uses 
of  either  the  mydriatic  or  the  myotic  i;  pulveris  gum  ucac,  50; 
piilv.  ftacchur.  lactls.  TiO;  M.,  t^j  bu  dusted  into  the  eye  with  a  caiiiel's- 
halr  pencil. 

We  are  called  upon  to  apply  leeches,  as,  for  example,  for 
severe  inHammations,  and  for  uiJlamraatians  of  the  deep  textures. 
In  reality  they  aiv  uol  fivciueutly  employed.  They  should  bo 
placed  on  the  temple,  and  not  too  near  the  lids — never  on  the  lids 
or  in  their  near  vicinity.  The  artilleial  leech  of  Heurteloup  i.s  a  cup- 
ping- instrument  which  draws  hlood  rapidly,  and  is  useful  for  deep- 
seated  cougvHtions.  It  has  quite  supersLnled  the  onlitiai-^'  cupping* 
apparatus.  As  a  matter  of  fact,  the  ahHlntclion  of  htood  Ls  re- 
sorted to,  in  visible  ocular  inflammations  to  a  much  less  degree 
than  foniiurly,  and  only  in  those  which  are  attended  by  great  pain 
and  hyperemia.  Fur  deep  ueutcd  diseuMes  it  is  used  in  a  way  ad- 
vised by  Oraefe.  From,  one  to  two  ounces  of  blood  are  withdrawn 
rapidly  froni  the  temple,  and  tin-  pal  lent  remains  in  a  dark  room 
for  twenty-four  hours  afterward.  Tliis  proceeding  is  repeated  once 
in  three,  seven,  or  fourteen  days,  acconUng  to  the  character  of  the 
cast*. 

Blisters  and  external  stimulants,  such  as  tincture  of  iodine,  are 
not  as  much  used  as  they  fonnerly  were.  Their  value  as  antipblo- 
gistics  is  almost  nil.  and  they  were  foi-nierly  in  favor  iMfcause  the 
cases  were  too  often  incorrectly  diagnosticatetl.  As  remedies  for 
neuralgia  they  sometimes  arc  nsi>ful,  ami  in  a  few  other  spi^cial 
conditions. 

Of  external  applications  none  is  so  common  as  wat-er  of  various 
tnmpenituiv.s,  and  it^  elTcet  is  inodinetl  in  the  most  reiiuirkaldo 
manner  by  the  mode  of  its  use.  For  violent  inflammatory  attacks, 
as  after  wounds  or  in  s*^veiv  imrulent  conjunctivitis,  a  block  of  ice 
is  kept  beside  the  patient,  and  bits  of  nmslin  transferred  rniin  the 
ice  to  the  eye  every  minute  so  loug  as  the  syniptoius  demand 
such  extreme  told.  We  may  use  the  water  of  higher  tempera- 
ture until  it  h.ns  no  elfect  upon  the  surface,  but  sor\'Ps  merely 
to  soften  the  siwri-tions.  From  tliis  point  we  may  go  until  we 
gat  to  104)C  or  IO65C  To  keep  the  %vater  cold  the  compresses 
must  be  constantly  renewed;  so,  too,  in  attempting  to  keep  it 
warm.  To  avoid  such  fivquont  chaugi>  various  contrivances  havo 
been  adopted.  I  sometimes  let  a  patient  hold  a  small  piece  of  ice, 
wrapped  in  muslin,  upou  the  eye  as  long  as  it  feels  agreeable,  and  I 
have  u»ed  a  small  rul)ber  bag  as  large  as  a  hen's  egg,  filled  with 
ice,  and  stopped  by  a  cork;  but  neither  of  these  is  verj*  sat.isfactor>-. 
Contrivances  for  keeping  up  continuous  irrlg:»tion,  hy  coils  of  rub- 
ber or  tin  tubmg,  have  been  made  (Becker,  Chamberlain).     For 
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lost  rn-scs  wn  newl  moist  coW  or  moist  hpsvt,  nnd  this  we  f^X.  best  by 
c'oMipivssfs  wmiiif,'  out  of  wuter,  Ei.i'-tl«iiclH's  nri"  iiserul  Tor  ci'rtain 
ctirunit*  c:i8fs  and  aii;  eaHJly  contHved,  and  may  be  Tor  warm  or  cold 
water.  Tht*3*  ans  usi'd  for  only  -j.  ftnv  minutwi  at  a  time.  Fcir  coii- 
tmuous  uioist  heiit.  a  jrood  appliance  is  a  poultie-f  of  ground  slippery 
elm  {uimus  ft<irit)h\\v\^.  SixmjiciopiUin.*  dipped  in  hot  wat«r,  covered 
by  oiled  silk,  is  cleanly  and  serviceable.  A  bnnch  of  absorbent  cot- 
ton la  L'xceLHlins*ly  si_'rviceable.  It,  in  iin  old  rule  which  holds  pood 
lOKiay  tliat  ;i|ii)lii"ilii>ns  to  tln'»'yoslion!d  In-  of  such  temperature  aa 
shall  bir  gi-ateful  to  the  patient.  This  cannot  he  accepted  abso- 
lutely. For-  example  while  to  tlie  (sirly  stajre  of  many  external  io- 
flamiualions  hut  w;iter  \%  a  relief,  if  kept  up  for  sevenii  hours  <>r  if. 
as  too  often  is  done,  a  hot  poultice  be  bound  on  the  eye,  an  oedema- 
tons  eiTnsion  is  promoted  which  ensues  in  possible  ulceration  of  the 
cornea  and  in  such  relaxation  of  tissues  as  to  protnirt  the  attack. 
Some  cases  reject  all  moist  upjtlieations;  these  are  apt  to  be  suck 
as  have  little  or  no  secretion  except  tears  by  reflex  irritation,  viz., 
scleiitis  and  iritis.  Dry  heat  by  a  foldetl  and  warm  napkin  ii*  often 
most  satisfactory.  Hn  llie  other  hand,  when  secivtiun  is  abundant, 
niuist  applications  wash  it  away  and  by  their  temperature  eonti'ol 
the  exudation  to  some  desree,  as  they  influence  the  contractility  of 
the  vessels.  It  is  for  the  ffreat  majority  of  cases  proper  to  msor 
local  apivlieations  for  only  a  portion  of  the  time — say /origin  minutea 
or  for  lliirty  minutes  thn^e.  four,  six,  ten  times  a  day.  Intermittent 
use  ts  the  rule  in  modenite  casi-s.  Cnntinuoiis  use  applies  only  io 
severe  ca.ses.  Details  in  this  matter  will  come  up  in  special  dis- 
eases. 

We  next  come  to  the  so-called  coltyria,  whose  name  is  legion, 
and  whose  utility  is  regai-ded  by  the  public  as  of  the  highest 
moment.  They  are  to  be  s-ivon  almost  exclusively  in  cases  of  con- 
junctiva! disease.  They  are  soothing,  stiinulatjnpr,  astrinjErent,  and, 
caustic.  The  indication  for  tliem  will  be  found  in  the  presence  of 
siK'i'etion  which  comes  ordinarily  frnin  t  he  conjunctiva,  althoug'li  the 
primnry  lesion  may  be  in  another  tissue.  This  secn^tion  is  serum, 
epithelium,  fibrin,  pns-  and  hluod-i-ens.  The  remedies  are  chosen 
aceordin^  to  their  power  of  eausinfe'  t-ontraclion  of  llie  vessels  and 
coagulation  of  the  secretion,  or  as  they  soothe  the  irritated  nerve- 
fibres.  We  do  not  know  enou^'li  of  the  mudus  operuudi  of  medi- 
cines to  reason  exactly  on  this  subject,  and  we  act  acconlinK  to 
the  results  of  experience.  It  is  simply  my  purpose  in  this  place  to 
speak  a  warnliij;  ap-ainst  the  misapplication  of  such  remedies.  To 
apply  to  iiitis.  cyclitis,  and  pure  seleritis,  such  remedies  as  tannin 
or  alum,  or  nitnite  at  silver,  or  sulphate  of  zinc,  is  utterly  iniacliiev- 
ouB.  So.  too.  they  do  harm  in  many,  if  not  in  almost  all  cases  of 
acute  keratitis.    Before  any  "drops"  are  oi-deivd,  a  diagnosis  of 
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the  disease  must  be  made,  and  if  this  be  not  ma<]e.  no  drops  capa- 
ble of  mischief  are  to  be  thought  of;  better  temporize  by  lukewarm 
water,  or  a  weak  dilution  of  bonix,  or,  best  of  all,  frankly  state  Iht* 
difllculties  of  (liugiiusis,  and  Heek  furtht-r  lif;:bl.  Siii-h  conduct  will 
save  many  an  eye  which  rashness  or  false  pride  would  i-iiiii. 

An  indication  of  the  hi^rhcst  iniportancf  in  diseases  of  the  eye  's 
the  i-e^'ulatiou  of  it«  tension,  especially  to  induce  it  when  excessive. 
The  cns4>s  m  which  it  is  below  par  are  usually  of  a  chi-onic  charac* 
ter.  and  are  less  am.'nahlc  to  improvement.  To  reduce  increas^-d 
tension  wti  have,  flrst,  eserine  as  a  medicinal  agent.  But  ihe  chief 
means  are  mechaaical»  viz.,  puncture  of  the  cornea,  and  often  not 
more  than  two  drops  of  a^jueons  fluid  will  be  reTitovyd.  Ajriiin,  free 
division  of  the  corm-a  to  li't  olf  all  the  aqm-ous  llnid,  and  with  it 
morbid  products  like  pus  or  lymph  in  the  anterior  chamber^ 
Thirdly,  we  have  sclerotomy,  which  is  done  at  llie  margin  of  the 
anterior  chamlwr  by  a  peculiar  method.  Fourthly,  wi*  have  iridec- 
tomy, which  is  done  at  the  sclero-eorneal  junction,  and  includes  ex- 
cision of  a  piece  of  iris.  Fifthly,  under  special  conditions  after 
chronic  iritis  and  loss  of  the  len.s,  division  of  :l  mass  of  a^frhitinateil 
tissue  (iridotomy)  ri'lieves  exln^me  tension.  Sixthly,  T  have  seen 
two  caseji  wheiv  removnl  of  the  whole  ins  throiigh  a  sniuil  wound 
reduced  tlie  size  and  tension  of  a  staphylomatous  ^lube.  In  uitli- 
nary  pnicliee,  paracentesis  of  the  cornea,  and  section  of  the  curnea 
are  proceedings  which  may  be  adopted  by  physicians  wlio  do  not 
regaitl  themselvc-S  as  skilled  operators,  provided  they  cannot  refer 
their  patients  to  more  experienced  hands.  The  other  proceedings 
need  sur^-'ical  traltiin^'  before  they  should  be  attempted. 

Ptimrt'iiffsiH  vtyrnpte  is  linbh'  f  n  be  FollowiMl  in  coi'l.ani  cases  by 
increasetl  intrii-ocular  congestion  ami  tberefon!  the  indications  tor 
it  must  be  deilnilely  I'ecug'uized. 


CHAPTER  11. 


THE  EYELIDS  ASD  COXJXTNOTrVA. 


ANATtlMY. 

The  eyeluls  are  foniicd  at  al)out  tlie  second  month  of  embryonic 
life  as  fohls  of  skin  which  grow  lowarrt  »'ach  other,  and  coming'  into 
contact  at  about  tho  end  or  the  third  month,  adhore  at  their  mar- 
gins by  continuity  of  their  epithelium.  They  remain  closed  until  a. 
short  lime  before  birth.  The  upper  hd  is  much  the  broader,  and 
in  tho  substance  of  each  a  smooth  firm  portion  ca,p  bedistinfrnished 
wbicti  is  known  as  the  tbtsus,  and  is  composed  of  condensiHl  fibrous 
tissue.  It  was  beciiuse  of  its  stiffness  formerly  refjai'ded  errone- 
ously as  rai-tilapinoiis.  The  tarsi  may- 
be spoken  of  as  the  franuswork  of  the  lida; 
where  they  meet  they  are  thick,  wliile  their 
orbilal  edgres  are  tliin.  That  of  the  upper 
lid  IS  about  ten  millimetres  wide  at  its 
middle,  and  that  of  the  lower  lid  is  about 
five  millimetii's  wide.  Their  gvnpi-ni  form 
is  exhibited  in  the  diagram  (see  Fig.  Tli). 
Tho  space  between  them  is  called  the 
palpebral  fissure.  Its  temporal  end  is 
acute,  whiU>  the  nasal  rxtn-mity  is  round- 
ed. Tlie  tarsi  ai-e  united  to  each  other  at 
their  extremities  and  also  bound  to  tlie 
subjticent  bone  i>y  iiili'rnal  and  extcmnl  palpebrnl  ligaments.  When 
oiM-'U  to  its  full  extent  the  palpebral  fissuiv  is  more  rounded  at  its 
inner  than  al  its  outer  extremity  aud  Is  likened  to  the  shape  of  an 
almond.  At  the  ijiner  ang-le  (eaiilhusj  we  Hnd  a  fli^hy  mass  palled 
the  caruncle  (canincula  hicliiymahs):  just  e,xtermr  to  it  are  the 
opening  of  the  tear  passaj^es  (punct-a  laclirynialia)  situated  ii|K>n 
little  eminences;  that  of  Ihe  upprr  lid  is  usually  tlie  more  elevated. 
The  length  of  the  palpebr;il  tissur*'  varies  materially  in  dilTerent 
persons;  it  may  be  taken  as  yo  mm.  in  men.  Its  width  at  the  mid- 
dle when  looking  striight  forward  is  about  \i  mm.,  aud  the  bonier 
of  the  upper  liil  covers  Iht'  upper  edge  nf  the  cornea  for  I  or  2  mm. 
The  outer  canthus  stands  at  a  level  3  to  (i  mm.  higher  than  tho 
inner  canthus  when  the  hds  are  open,  neither  when  closed  is  thiT 
15 


Fio.  711  — Tin"  Titrd  •r«i  frMii  hA- 
hltirl.  Ttlt'T  havvbrvri  l«ol»lHt  rrvin 
oLlicr  tluniiTii  ami  miiniii  j<iin>il  At 
tht'  vitiMnal  uuiJ  liiIvruiLl  au^U'M  Uy 
llu-  lnl<-ml  IIkiuiiivi!!.  rxli'iiiiiJ  niiil 
IstcniAl  wr  UmllBli  1,  KmLTi'iP 
■iirfuce  ot  taJWM  niiiii-rinr  mi  lU' 
twlee  theop«ilii4Ei((i(  il»-  Mt-'iVi'iiiaa 
fiiilli'-lr*;  U,tamu  liifi^lnr.   -IiliuJI. 

tiunvUiiU  la<'hr> nialv  «iiia-riitr  nnil 
iifcrliir:  A^i-xlrrtial«rliil<iriilaiift«; 
e.  InlemAl  or  uieilbU  «iix>o  ot  Oi* 
rjTllds. 
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linp  of  ilie  Assure  horizontal  nor  strai;L,'lit.  When  the  eye  looks  up- 
w:inl  the  palpebral  upeiiiti^  iricreitses  tu  :ibuut  15  liiiii.  in  ^wUllh, 
»U(I  when  it  looks  down  the  opening  ilecrtiaseg  to  7  or  9  ntni.  The 
bortlei-s  of  the  lids  are  frinsred  with  short,  stiir  hairs  (cilia  or  eye- 
latihes)  which  are  tliicker  and  iuuj.''i<riu  the  upper  tJiuu  in  the  luwur 
lid.  Tliey  are  shg-htly  curved  and  the  ivspective  rows  oppose  their 
convexities  to  each  other.     (See  Fip.  80.) 

When  the  lids  are  open  we  have  in  the  upper  lid  a  deep  fold 
ea'used  tty  the  rt^tinnnent  of  the  upper  ed^'  of  its  tarsus  into  the 
orbit,  and  called  the  sulcua  orbito-palpebralis  superior.  Above  it 
the  skiu  is  more  pi-oiiiiuent  and  is  known  as  tiie  orbital  portion  of 
tho  tid.    Similar  pocuharities  exis^t  in  the  lower  lid,  Init  are  less 

conspicuous.  We  have  the  sul- 
cua orbito-palpeh rails  inferior, 
and  in  addition  another  less  em- 
phatic, linft.  the  sulcus  palpebro- 
malaris  (Arlt).  In  certain  per- 
sons and  partieiihirlyintheobese 
and  after  middle  life,  the  n-bove- 
named  sulci  may  be  strongly 
iiiarki^l.  Tliese  features  present 
in  different  persons  the  widest 
variations.  Above  the  upper 
lids  we  have  the  eyebrows  (su- 
pei-cilia)  situal^'d  at  the  upper 
etlj^'S  of  tho  orhit.s  (see.  Fi^.  80). 
The  inner  surface  of  the  lids 
applifs  itself  closely  to  the  eye- 
hull,  and  is  lined  by  a  membrane  which  is  called  the  conjunctiva  be- 
cause it  joins  them  to  each  other.  Its  doscription  will  be  g-iven  here- 
after. Tho  lids  are  furnished  with  mtt.tcies  to  open  and  close  them, 
aTid  with  several  varieties  of  glands.  Theelf>siire  of  the  lidn  is  clfected 
by  the  orbicidaris  niuselc',  which  lie-s  just  beneath  the  skin,  tu  which 
it  adhco^'s  loosely  by  connective  tissue  and  without  the  mtein-ention 
of  any  subcutMnwnis  fat.  Its  libi-es  are  moi-e  or  less  circular,  con- 
stitutuig  a  sphincter,  ayd  extend  over  a  part  of  the  supei-e diary, 
tho  temporal,  and  the  :nalar  ivgions.  They  are  inserted  into  a 
tvndon  which  adheivs  to  tho  lachrymal  bone  aud  are  also  inserted 
dlrL-ctty  into  the  adjacent  bony  wall.  The  tendon  crosses  the 
hichiynial  sac  at  about  ils  middle  and  contributes  to  the  internal 
palpebi-al  lijratnent.  Those  flbi-es  of  the  orbicularis  which  lie  upon 
the  t^i-si  aiv  paler  than  the  ivmamder,  and  certain  bundles  which 
lie  close  to  llie  lid  border  and  near  the  conjunctival  surface  ai-o 
luiown  as  the  ciliary  muscle  of  Riolani;  see  ti^urc,  p.  229.  The  or- 
biculaiis  is  supplied  by  the  seventh  or  facial  nerve. 


rm.tOL— TtkhtByvandourTDuodlnK*.  I.ntiipr- 
aiuao  or  fypbraw;  s.  aulciu  orblto-pAlpobnUiB: 
S,  fpHt*  UohiTinaUa  uiimrlur:  *.  paulIU  liui'ti- 
nmuta  ii)r«rlor:  a.  nuithiui  vsiemua  a«i«riilli»: 
tf,  cutUuw  InieruuB  <nMK]lKUBi:  T.  i-KniiimilB  loi-b. 
rrnuiliK:  H.  piles  wmlluii&rU:  V.  mlcun  orblto^pAl- 
paliTftlk  lulvi-tuTZ  10,  II,  KulcuB  jiDlpebTO-iiiaiarlB. 
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The  levator  palpebiw  supfrioris  oriisriuateB  at  the  apex  of  the 
orbit,  lies  close  to  its  upper  wall,  grows  wider  as  it  coiues  forward, 
aiHl  has  a  threefold  insertion  into  unil  about  the  up|H>r  ed^'  of  the 
tarsus  (sec  Fip.  81.)  The  most  anterior  part  of  its  tendon  runs  as  a 
layer  of  flbrous  tissm- down  upon  its  anterior  surface  and  mer-res 
w*ith  the  aponeurotic  layer  which  cornea  down  from  the  upper  boixler 
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rM.  81.— VartlralAKrtinii  lliiwiiiirhUifOlolH.  niiilOrhit  In  (hrdirwllon  if  tf*  'vrhlwl  ■MH.wdh 
filOMdUda.  l.akliior  upper  pvHtd:  U.  U.  tiKiH-uliie  >>t')>k-iilnrl>t  ]mli>nl)r.iriim:  "t.  rnvln  |Ml|K-brBlli 
wpeirlpr;  4.  border  of  fmntnt  l^-m-:  '-.  iiirxu*  >>ii|H-rtiir.  m-IifiiiuiI'-iiII)  rr|ir<.><riit<'il.  'V  iiiu-«'iilii<i  li^ 
«mor  piilp»t>ni<  miparlorla;  4(i.  li«  i>Hn<-itinl  I'.o'l'n  whic>i  <.))n.>iL'iv>>iii  lu-i  vir^i:  rh>r  rjiixuii  iiigiI  iiii»- 

mtlit  Krbitiilnria;  flii,  Ulc  kiiim.'I)i  itiii»i"Iiii»»  |iii I |n' brails  ■«i|"Tii'c:  (Ic,  i,-"tpjiilri>-il  lliM-rl.ii>ii  iif  «|ii>  miiH- 
ciUus  Waiyr  )ia)p«bni.>  oiiil  uii«»ouliw  n-.-iijn  <.ii|»Tiivr  Kolns  lo  ihe>-"iinjiii>i'li*»';  7.  iiiuH-nltii  rv-iiiim 
iiU)irnnr,  ^  ''.  Ti-ui'ii'"  r«ii»iilr':  ii,  tt-Dilmi  <•[  iiiiiMiiiii-i  rt-r.'tu»  su|"-rH>r.  |in**iii;;  tlir>iiiKli  'IViinn** 
■IHoo  111.  Itmic  •wt»^'<."i  InutirvrHUil  fo'.  11.  «'"'  mii'i-iivrntliml  Kpaii*  V!:  l:(.  "ni-i.ii)ii*  iTi'<rt»  niMill 
tiif'riur:  Wi.''ilrvtiillr  nf  itn  tsM-la.  cnui:  !■>  I"«-it  Mil;  1 1,  cTii-n  .ifctirni  ■•f  iuii-i-iilii«  nlili-piiiH  ititf- 
rtur:  l&,  *kiti(jf  luwtTllii:  W  iar>ii4  in(<-n<>r.  *oh<.'iiinn>'nlly  n.iirvsi]»i'''I>  l'.  tiuolii  i>«l|K-V>cn)i*iiifr' 
ribr;  i^  18.  pvrluridu:  19,  9).  ruTvlx  cunjuucliw.  u.  opUv  uerv«;  fr.  Tilreouai  c.  leiia:  il.  cxm-uou. 

of  t  he  nrhit  and  pushes  into  the  Rbres  of  the  orhicularis  nuisele,  tluis 
bindinK-  to>reMier  alt  these  structuiTs.  The  niiddk-  layer  is  inserted 
into  the  iippiT  edge  of  the  tai'susand  consists  Iiirgi'lyof  sumuth 
muscular  llbres.  A  Uiird  portion  of  the  tendon  dips  bark  to  mingle 
'with  fibrous  prolonpations  of  the  msertion  of  the  nxrtus  superior 
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and  ^OP-S  io  thp  siip<'rior  fornix  of  ttu*  c«njiinftivn.  and  sends  Int^'ral 
oll'-slioots  to  Im*  attiifhtHl  Lo  Mie  outer  ami  inner  walls  of  the  orbit. 
By  this  arranjrenn'nt  the  movwiieiitH  of  the  upper  lid  and  of  the 
g'hibe  when  looking?  upward  are  co-ordinated,  and  a  layer  of  dense 
nienihruiie  sliuls  in  the  contents  of  lite  orbit  above  the  eyeball. 
The  levator  |>alpebra2  supenoris  i»  supplied  by  a  twi^  from  the  third 
nerve.  It  may  here;  be  remarked  that  the  rectus  inferior,  after  ita 
insertion  into  tlie  plobe,  sends  a  tendinous  pixilong-ation,  in  a  man- 
ner similar  to  the  arraiijreineiit  of  the  levator  of  the  upper  lid,  to 
the  etlfiv  of  the  inferior  tarsus  and  lo  the  uiferior  cojijunetivat  fop- 
uix'  (Schwalbe)  and  to  the  faseia  palpebnihs  inferior.   (See  Fig.  81.) 

Still  another  muscle  is  tc  be  mentioned  wliich  lies  bthind  the 
lachrymal  sac  arising;  from  the  crista  lachrymalis  and  bifuiTating- 
into  two  tendons,  of  which  one  is  inserted  into  the  boitler  of  the 
upper  and  lower  lids  respe<'tively.  It  is  calle<1  niusculns  lachry- 
malis posterior  or  muscle  of  Horner. 

The  glariflHlar  structures  of  the  lids  are  numerous.  In  the  skin 
are  sweat  ^'liiiids  and  very  fine  seattervil  hairs,  Tlie  follicles  of  the 
cilia  ai"o  rurnished  with  sebaceous  g'lands.  the  plands  of  Moll,  :ind 
in  each  tarsus  is  an  important  series  of  g'lunds,  arranjred  like  cur- 
iTinls  on  a  stem,  known  as  the  Meibomian,  which  run  vertically  in 
their  substance  neai"  their  piisterior  surface  ami  opm  by  minute 
orifices  uiwn  Ihc  free  border  of  the  lids  behind  the  rows  of  cilia.  A 
section  parallel  t<i  and  about  one  millimetre  above  the  free  border 
of  the  lids  will  cross  the  hair  follicles,  the  priands  of  Moll  and  of 
Meihomius,  and  i'eve:il  a  number  so  great  as  will  be  likely  to  sur- 
prise one  who  has  not  -before  looked  at  such  a  section.  The  eyy- 
lasliesof  the  upper  lid  are  from  8  to  12  mm.  louj^'and  said  tu  liavea 
life  varying"  fi"oiu  100  to  ITiO  days  (Douders).  The  relulious  of  piii'ts 
in  the  upper  lid  will  ho  Ix'st  understood  by  the  figure  (see  Fi|r.  H'i). 

Still  othei"  grlands  are  to  be  found  in  close  relation  to  tho  con- 
junctiva, viz.,  the  acinn-tnbidar  glands  of  K cause,  which  lie  at  the 
bonier  of  t!u'  tarsi  near  the  Tornix,  moTv  nuniei-ous  in  the  upper 
than  in  the  lower  lid,  and  other  similar  g-Iands.  very  few  in  number, 
imbedded  in  the  tarsal  eunjiineliva  iind  in  llie  tarsu.s.  These  ai-e 
rejranled  asaecesstu-y  liirhi-yuKil  ^'lands.  In  tin-  tai-sal  conjunctiva 
are  certain  follicular  cavities  formed  by  irreg-ular  Involutions  of  itit 
epithelium  ivhich  are  called  the  glands  of  Henle  and  will  be  re- 
ferred to  apain  when  describing  the  conjunctiva. 

The  largi' number  of  glandular  st.nicturi>s  thus  mentione<l  givo 
rise,  as  would  Xw  expected,  to  many  and  various  pathohiglcal  condi- 
tions to  which  attention  will  be  uilledj  and  some  of  them  are  obsti- 
nate and  distressing. 

The  function  of  the  lids  is  to  protect  the  eye  both  from  niechan-. 
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ical  injury  and  from  excessive  li^ht,  and  to  distribute  over  It  the 
moiatmv  furnished  by  the  numerous  frlands.  The  movcmtmt  of  the 
liils  is  both  volnnlary  and  involuntary  or  reflex.  Tlie  latU'r  Is  de- 
termined by  the  llb^^s  of  Ihe  llfth  nene  whicli  supply  the  coru(»k 
ami  ca-ular  conjunctiva,  acting- 
upon  thi>  orhieularis  and  es- 
|M!cialIy  uiioii  those  of  its  llbres 
which  traverse  the  tareal  por- 
liiin.  Tlie  persistent  opening 
of  the  lids  during-  wa Icing  hours 
is  provided  for  by  tim  fxist- 
onw  in  lh<?  levator  palpebrie 
siipt^i'iuris  of  eertuin  unstriped 
fibres  0\.  Mailer)  to  which  ref- 
erence has  been  made.  The 
eyelids  follow,  as  has  been  said, 
the  moveuieiitK  of  the  coi-nea  t-.- 

up  and  down,  and  in  so  doin^ 
the  pal])ebral  opening' vanes  in 
width,  bi'comiiig  larger  in  look- 
ing up,  and  narrower  in  look-  fl^.  !'V^'' 
in^ydown.  Tlie  upenin^of  t.he 
lldsis|)erfontie(I  almost  wlioll}' 
by  the  lifting  of  the  upper  lid, 
but  in  lookini^  down  the  lower 
lid  is  lilso  iiiade  tu  descend  Ijy 
the  iiidii-ect  attachment  to  its 
tarsus  of  the  tendon  of  the  rec- 
tus inferior.  (See  Fig.  SI,  page 
3*27.)  Under  special  impulses 
ihe  sepamtiun  of  the  lids  can 
be  notably  inci-eased  and  so 
much,  as  to  show  a  border  of 
sclera  both  above  and  below 
the  corm-a.  This  occurs  under 
emotions  of  surprise,  of  fhjtrlit, 
of  earnest  attention,  and  ap- 
pears in  exophthalmic  goitiv 
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ria  K-Saie1(Ull^lM<tion[hrouithtIi«U|>iM-E9«- 

lld.    I,  kkhi;  t.  palprbnl  porllna  nt  IbiMilUitFUlua OT- 

tiii'iiUrii  i.^i]|i;  »!,  iiK  KiiitT  voniun. dmioiMt^  «* 
thi'  ntii«r-iilii«  HIlAi-in  KkiIadI;  3.  dUn:  i.w\mt\A  of 
Mull,   (ijwiiiiig  itito  B  1uiir  f'>llk-l4>:  ft.  Moltnmian 

Rlnud:  ■'M,lt«<trllli-4':«.  imik-aliun  nf  till*  m  ilL-flnmt 
iiilt  of  Uim  UnatB^  :.  1i)oh-  iioiriw'lOB  timuo  b<v 
t<r«FDt*niiMADrt  ii»C<-ritiriit«.-rti<]i]<>r  I  hn  Imiluu  of 
tlio  iiiuaciil  (in  It-rat'ir  palpi-lii-iu  bu  ITrl-  ■lin;  >*.  •mwrJor 
connni-LiTr-ciiWf-liki-  lowrliun  <i(  tlw  lt>l>iliiu  of  \>m 

iTiiMtTuiiiH  i«*atur  )iitlpf  hm.'  Fiipcrl>?r1fi :  V.  Its  mlddk 
Uyi*r  naniDuiii>i)l*r.cAllulllH!iiiuKulua|wlfvbr«Ua 


(Basedow's  disejise).  Droop-  ""i*'-'"'-  ("  MMk-rf 
ing  or  falling  of  the  lids  comes  from  fatigue,  from  paralysis  of  the 
levator,  and  from  mechanical  hindrance  such  as  thickening  of  the 
conjunctiva,  etc. 
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and  kinds  vH  this  affection;  for  it 
of  tlhc  bcotler  with  slight  tlii(^» 
aecoroulatioa  of  yellowish,  btt; 
■  of  Ae  hrtiei],  the  bjpasecretion  of  the  glu- 
i;  ad,  nlnratian,  minute  abscesses,  crmti 
someliines  severe  iiiilaminatifaflt 
■tik.  after  kag- coBtiniiance  the  lid  border  becomes 
.  ^nertcdL  tluctoned,  weeping,  and  destitute  of 
<  \ififitmi»\.  It  is  duunctcnstae  that  the  hair  follicles  atn- 
9^T.t&r2isbes4vMdle.hecoaie  pale  or  curl  up  and  fallout  Some- 
tzsMS  itecAoA.  «ctxvpinB.and  ereraoo  (w  occlumon  of  the  lachrymal 
pcBcxa.  tak«»  piacv^  tins  more  freqnaiktly  in  the  aged  or  the  nn- 
deaa>r. 

Tt^  dseasr  ocmcs  most  often  in  tiie  young  with  delicate  skis 
anil  ligbt  Lair,  and  in  the  strumous.  It  is  sometimes  a  kind  <^ 
eczKna.  In  T^iy  maoT  cases  it  is  associated  witii  some  refractrra 
tx  muscular  error  and  is  on]T  an  expression  of  functional  straiot 
for  which  no  local  remnlies  viU  avail,  until  proper  passes  or  other 
convction  are  employed  (Roosa)  (Schinner). 

Chronic  conjunctivitis,  trachoma,  phlyctenular  are  frequent  con- 
comitants.   Th^  ailment  is  apt  to  be  chronic,  but  except  in  the  in-  ~ 
veterate  form  mentioned  as  the  fourth  type,  will  usually  yield  to 
proper  measiirvsi. 

r/>-'j^Hr/«^— The  first  two  forms  require  soothing-  lotions,  warm 
water  or  warm  milk  and  water,  and  for  the  seborrhcea  it  should  be 
made  a  little  alkaline  with  bicarbonate  of  potash;   at  night  a  mix- 
ture or  buracie  acid  powder  and  vaseline,  gr.  xxx.  ad  oz.  i.,  may  be 
applied,  or  soft  oxide  of  zinc  ointment.     For  the  ulcerative  form  the 
crusts  are  to  be  softened,  and  as  much  as  possible  removed,  and  the 
fulluwinjLT ointments  maybe  used:  twograinsof  hydrarg. oxid. flavffi 
to  one  drachm  of  vaseline  or  amylo-glycerin;  or,  ung.  citrini,  gr.  x. 
vel.  XX.,  vaselini,  3  i.,  to  be  applied  night  and  morning,  or,  in  bad 
t;asi!s,  more   freijuently.     In   a   large  number  of  cases,  the  best 
Miclliod  is  to  pick  ofl  the  crusts  with  fine  forceps  or  the  flnger- 
iKiils,  and  cauterize  the  exposed  ulcers  with  a  fine  point  of  nitrate 
of  sdvrr-.     It.  often  bleeds,  and  the  caustic  hurts.     In  cases  of  ex- 
Icnsive  incrustation,  and  especially  m  young  children,  the  lashes 
may  be  cut  olT  wilh  scissors  to  facilitate  the  denudation  and  cau- 
lerizatiiin  of  the  ulcei-s.     Tlie  subsecjuent  use  of  stimulating  salvo 
will  llieii  eont-rol  the  disease.     But  if  the  person  be  the  subject  of 
erroi- of  refraction,  or  of  other  error  which  causes  eye  strain,  the 
ii'tuoval  of  the  blephharitis  will  not  only  demand  the  usual  local 
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^^tment,  but  also  that  the  error  be  corrected.    (See  Part  L  of 
-^^kis  treatise.) 

In  specially  obstinate  cases  the  evulsion  of  the  lashes  may  be 
-^VQenumded  (epilation)  with  use  of  lotions  of  acetate  of  lead  (Liquor 
-^phimbi  subacetatis,  3  i-;  Aquse,  |viij.  M.)  and  the  ointments 
above  mentioned,  especially  the  yellow  oxide  of  mercury*.  Treat- 
nent  of  conjunctival  disease  by  nitrate  of  silver,  gr.  ij.-v.  ad  oz.  i., 
must  not  be  neg'lected.  For  the  chronic  thickening'  with  eversion 
and  loss  of  eyelashes  {madarosis,  ttfloaia),  squamous  blepharitis, 
stiinulating'  ointments  of  more  intensity  may  be  used,  such  as  an 
(HDtment  of  Hebra's: 

H  Emplast.  diachylon  co.,V 

Olei  olivae, q.  s. 

M. 
Or, 

5  Olei  cadini, 1    ' 

Vaselini, 2. 

M. 
Apply  every  night. 

The  crystal  of  sulphate  of  copper  may  be  applied  daily,  or  the 
nitrate  of  silver,  pure  stick,  pro  re  nata. 

Sometimes  constitutional  treatment  of  scrofulous  conditions  is 
not  to  be  omitted. 

Hordeolum  or  Site. 

This  affection  is  a  phlegmonous  inflammation  at  the  tarsal  edge, 
which  forms  a  small  and  generally  painful  lump.  It  is  apt  to  be 
associated  with  chronic  blepharitis  or  conjunctivitis,  and  often  de- 
pends on  general  debility.  In  its  inception  it  may  sometimes  be 
checked  by  applying  a  bit  of  ice  wrapped  in  muslin  for  a  few  min- 
utes repeatedly,  or  by  pulling  the  cilium  which  passes  throug:h  it. 
One  is  apt  to  follow  another  in  succession.  When  suppuration  is 
.unavoidable,  a  poultice  of  ground  slippery  elm  bark  {ulmus  fiava) 
is  most  comforting,  and  a  puncture  should  be  made  at  an  early 
period.  General  tonics  and  mild  astringents  are  the  proper  reme- 
dies to  prevent  their  recurrence;  but  it  is  important  also  to  inves- 
tigate the  state  of  refraction,  because  what  causes  eye  strain  will 
provoke  gtyes.  Another  frequent  concomitant  and  favoring  condi- 
tion, is  nasal  catarrh,  which  will  also  need  attention. 

'  Emplastmni  diachylon  co.  is  matle  a»  follows:  Einplast.  litharge,  13 
parts;  flour,  IJ  parts;  ammoniac,  gulbunuiii,  turpentine,  each  1  |)art. 
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Chalazion,  ob  Cystic  Ti'mors. 

Obstruction  and  distention  of  some  ol  the  follicles  of  the 
more  fit'iiucntly  of  Hir  M*'it>oiiiinn,  :we  the  orig-m  of  thtfse  tumi 
They  aro  painless,  imbedded  in  the  toirsus.  and  the  akin  is  fr 
movable  over  them.     'Ilie.v  viiry  in  siiu*,  und  are  apt  l«  comej 
crops.     The  sac  wall  is  uNiially  thin,  and  as  the  tumor  eiilai 
causes  a  ixtldiNli  or  yellowish  projL-ctiou  on  the  conjiuictivnj 
face,  and  sometimes  pix-seuts  ^-anulations.    The  couteuU  » 
glairy,  mucilaginous  substance.    Microscopic  examinations 

shown  that  nutritive  disturbance  in  a  MeiNimuin  fo 
cle,  excites  chronic  inflammation  in  the  surrounc 
connective  tissue  which  leads  to  an  inflltratian 
small  CfUs.     By  conflm-uce  of  st^veral  fwi  of  infllt 
tion,  a  nodule  is  formed  compose<l  of  jzranulation  ili 
and  giant  cells.     Tliis  results  in  muet>id  Bofleninf? 
it^s  escape  by  ulceration  (Fuchs).    Cocci  ai-e  alsii  fc 
within  them.  Fluctuation   is   never  felt,  and   I 
sometimes  found  a  solid,  flbrous  tumor  when  I  ex[ 
to  meet  a  cyst,  and  at  times  the  cyst  wall  has 
cxtivmely  thickened.    When  small,  th«*  liimorsare  twi 
troublesome,  and  they  occasionally  disappear.    If  tli^ 
reach  a  size  to  be  annoying,  they  must  be  excised.    W| 
may  do  this  on  iha  skin  surface,  thiMugh  a  wuund  f^ 
allel  to  the  lid-border,  and  no  (lerceptible  scar  is  left 
The  cyst  may  be  opened  on  the  inside  surface  if  it  pro- 
ject notably  in  this  direction,  and  the  content's  scooped 
out  with  a  sharp  spoon.    Sometimes  the  tumor  runs 
for  some  distance  up  the  Ud  along  the  line  of  a  Meibo- 
mian duct:  it  will  be  apt  to  point  at  the  lid  border. 
Here  a  deep  punctui-e  may  be  made  with  a  narniw 
knife  and  a  sharp  t-urelte  pushetl  up  into  the  lubnlar  cyst  to  scrape 
its  walls  and  evacuate  its  coiiU^nts.     Special  forceps  have  been  «)&■ 
tinved  by  Desmarres,  Snellen.  Prout,  and   Knapp,  to   inclosi'  tfaa 
tumor  in  a  clamp  to  prevent  bleeding.     Befuiv  applying  it,  drop 
into  the  conjunctival  sac  a  4*  solution  of  cocaine  and  wait  (or  ita 
etTect.     Then  put  on  the  clamp  fonvps.  screw  it  tight,  and  injed 
hypodermically   three  drops  of  4*  cocaine  solution  alongside  tht 
tumor.    In  a  few  minutes  the  dissection  can  Iw  made  iiainlefslj 
and  almost  without  bleeding.     Most  of  the  clamps  have  a  broad 
plate  of  metal  or  horn  for  otu^  blatle  and  this  is  sometimes  useful 
A  simpler  form  will  usually  answer.     (See  Fig.  83.)     In  lack  o 
clamps,  aflat  spatula  or  the  oiwnitor's  fort»ftuger  slippi-d  under  H 
will  hold  the  lid  lenst?  and  check  bleeding:  the  tumor  is  to  be  ei 
posed  and  may  be  seized  with  a  sharp  hook  by  an  assistant 
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«xci»efl,  or  if  without  an  assistant,  pointdl  scissore  curved  on  the 
flat  will  reiiiovt-  Iht*  projectius  p^irt,  and  wbi-'ii  thus  opened  the  n> 
maining  portion  can  be  scraped  out.  ShouhL  a  small  iM-rforation 
of  the  lid  occur,  no  harm  Is  done.  For  very  lar^  cysts  with  thick 
posterior  wall,  ii  may  sometimes  he  well  to  touch  it  li#2rhtly  with 
a  point  of  lunar  raustic  inst^'ad,  of  relying  on  scraping-  alone.  To 
^uard  a/jainst  recurrences,  remove  chronic  palpebnil  conjunctivitis 
and  convct  eye  strain,  and  iu  some  instances  cml-liver  nil  and 
moans  to  improve  nutation,  especially  if  there  be  a  strumous  dia- 
tbettis,  arv  important. 

Phi^guon  ov  the  ud. 

If  suppuration  occur  in  the  connective  tissue  of  the  hd,  as  may 
happen  after  (lehilitating  dise:i«e,  or  in  strumous  e>iildreii,  or  with- 
out recog'ub.abU*  cause,  there  will  he  ^reat  swelliugr,  and  fluctuation 
will  be  detected  early.  It  may  come  with  very  little  pain  and  but 
little  redni'ss.  It  is  also  important  to  rememher,  that  a  >jeni'ral 
inflammation  of  the  lids  may  occur  in  delicate  children,  and  not  re- 
sult in  suppuration:  there  may  be  ^^reat  wdunia  and  sti^^ht  redness, 
and  the  whole  may  disappear  ty  resolution.  On  the  other  hand,  the 
connective  tissue  may  bet-uiue  franprenous  in  cachectic  subjects.  If 
suppuration  occur,  Ihe  p\is  iimst  have  vent  early,  hy  a  fi*ee  incision, 
parallel  to  the  border  of  the  lid.  The  best  knife  is  a  Beei-'s  catA- 
met  knife,  or  a  very  narrow,  sharp  pointed  and  curved  bistoury. 
Stand  iH'liind  the  patient,  pierce  the  skin,  and  run  the  point  along 
with  a  quick,  steady  thrust.  The  t^arlier  the  incision  is  made,  the 
less  will  be  the  likehhood  of  deformity  after  the  abscess  heals. 

In  cases  of  erysiiielas  of  the  face,  if  there  be  much  induration  of 
the  lids,  care  must  be  taken  to  watch  for  suppur.ition.  It  is  very 
liable  to  occur,  and  considerable  destniction  of  tis.suo  may  take 
place,  which  early  incision  would  obviate.  In  the  severe  foi-ms  of 
the  disease,  it  sometimes  becomes  needful  to  make  dee|>  incisions 
when  thcrt^  is  no  evidence  of  pus,  to  save  sphacelation  of  the  tissue. 

A  very  remarkable  and  fortunately  rai-e  occurrence  is  spontfv- 
neous  ijuntjrene  uf  ihe  ,skin  of  the  Ud.  Two  cases  of  this  character 
were  reported  to  the  New  Yoi-k  Ophtlialuiolo^ical  Society  by  Dr. 
Buahiaoru,  of  Brooklyn,  in  iss;f.  and  anotlter  by  Dr.  R.  H.  Derby  in 
1884.  See  case  by  Hilbeit;  Centralbkitt  fur  Augenheilkmide, 
Oct.,  liS83,  p.  295.  Deformity  will  ensue  for  which  a  plastic  opera- 
tion may  be  required. 

lNFI-.VMMATinN   r.F  THE  TaRSUS. 

Tarsitis. — This  <loes  not  occur  very  often.  It  is  usually  syphili- 
tic, yet  may  be  snuple  or  idiopathic.  It  is  very  sh>w  in  prog-ress 
and  not  specially  painful;  it  is  attended  by  great  thickening  of  tlie 
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tarsus,  iibscossos  are  apt  to  form  in  its  substance  and  they  break 
at  thi*  tacsjil  byritfr.  Hence,  there  will  be  ulcers,  crusts  ami  yellow 
projecting  points,  the  eyc-liiahes  will  fall  and  their  follicles  atrophy. 
It  will  appear  liUe  hlephan'tis  murtjhudin,  hut  the  f^ri'iit  thicken- 
injf  of  the  tarsus  declares  its  character.  A  cliiruse  redness  spreads 
over  the  hd  border  and  the  appearance  may  be  very  iinpieasiiigr. 

if.  as  is  usual,  syphilitic,  const  itutionat  treatment  will  he  essen- 
tial ;  ir  simple,  it  will  be  diflicult  tu  conti-ol.  Hot  fomentations  may 
be  applie<i  and  the  stisniilaliuiyr  ointments  above  mentioned,  while  in 
the  case  of  a  youn^r  lady  whom  I  treated  for  over  a  year  tlic  only 
control  over  the  minute  abscess  and  the  thickening-,  was  by  inserting- 
a  red  hot  needle  alGn;rside  a  hair,  or  passin;,'  in  a  platinum  noodle 
diifpi'd  in  stron^f  nitric  acid.  (Seu  Bull,  Trans.  Am.  Oph.  Soc,  18T8» 
p.  405.) 

All  varieties  of  diHea-tes  of  ihe  ttkin  may  appear  on  the  lids  and 
the  following  may  be  sin^fleU  out :  eczema,  xanllielasma,  moUuscuiii 
contajiriosum,  herpes  zoster  opbthal uncus. 

JCczema  appeal's  in  the  acut*  and  chronic  form.  It  is  common 
amonj^  children  in  connection  with  acute  conjunctivitis  and  kerati- 
tis, presenting-  crusts  and  ulcerations  and  dischargt*.  The  scaly 
and  hyperiropliic  form  appears  r-ith-'r  among  adults  and  especially 
in  the  aged.  For  the  former  coiupli'te  and  caivful  wnshing-  away 
of  scabs,  and  application  of  vaseline,  or  boric  acid  and  vaseline,  or 
yellow  oxide  of  uiei-cury  ointment,  may  suitictj.  But  in  many  cases, 
■especially  auionf?  childivu  of  the  poor,  it  is  bt>tter  to  sive  chloro- 
forin,  remove  the  scabs,  dry  Uu-  bleeding-  with  absorbent  cotton 
and  go  over  the  surface  with  pure  nitrate  of  silver.  After  this  the 
above  ointments  will  complete  the  cure.  Starch  powder  may  be 
dusted  on  the  surface  if  neeilful.  Commonly  similar  crusts  exist 
about  the  nostrils  and  perhaps  at  the  angles  of  the  mouth;  all  such 
spots  should  be  cauterized.  Treatment  of  conjunctivaL  inflamma- 
tion will  at  the  siime  tiiiii'  be  attentled  to. 

The  squamous  and  hypertrophic  eczema  may  be  limited  to  the 
eyelids  and  vicinity,  and  mayor  may  not  t}e  complicated  with  acute 
conjunctivitis.  If  the  condition  be  chronic,  the  stimulating  reme- 
dies niny  he  used,  viz.,  Olei  cadiui,  I  part;  vnseltni,  '2  to  4  parts;  or 
the  cliacbyloti  ointment  (vide  p.  231).  lu  acute  conditions  with 
serous  elfusioti  and,  as  may  happen,  with  the  whole  face  involved 
and  the  conjunetivn  acutely  inilaiued,  the  milder  ointments  of  oxide 
of  zinc,  va.selme  and  bone  acid,  of  while  precipitate  of  mercurj",  or 
dilute  citrine  ointment  are  to  be  preferred.  Wft  applications  are 
generally  decidedly  unacceptable.  Sometimes  the  irritation  is  ex- 
treme and  may  call  for  bromides  and  pn■p.^rations  of  opium  or 
other  anodynes  internally,  as  well  as  hyimottcs:  antipyrine,  gr.  x.; 
hyoscyamine,  gi*.  i  ja  or  gr.  ^j  in  tablets,  chloral,  etc. 


THB  EYELIDS  A^D  COyjVNdTTVA. 


335 


Such  astringents,  as  tamiiii  an<l  aliun,  are  l>etler  for  the  con- 
juncti\itls  than  nitrate  of  silver,  and  cocaine  may  be  emplo^-cd  to 
aUvantagy. 

Xanthelasma  or  xanlhitma  IS  a  fatty  dcgfi'neration  nf  the  con- 
nective tissue  of  the  skiUr  which  has  a  predilection  for  the  eyelids, 
although  it  Occam's  elsowliere.  Y«ll«tt'  or  slraw-colored.  slij:htly 
nodular  patciies  appear  at  the  inner  extremitits  of  the  litis,  iisnally 
synuuetricaUy,  and  both  upper  and  lower  lids  may  be  affected. 
They  sradually  extend  and  may  become  larg-e  and  prominent  weH«, 
Thi'y  coniJ?  oftener  in  women  than  in  men  and  after  middle  life. 
They  arc  easily  removed  by  excision,  which  is  the  only  mode  of 
relief;  hut  I  have  been  disappointed  to  f!nd  the  disease  return 
within  a  year  in  one  case.  Being*  without  dan;,'er  and  simply  a. 
slight  blemish,  few  pei-sons  care  tn  submit  t-o  their  excision. 

Mot  I  It  scum  coniagiosum  appears  anywhere  on  the  body  and 
often  about  the  lids.  The  little  tumors  may  be  as  large  as  peas  or 
herapseeda.  The  top  is  cupped  and  a  little  opening  leads  into  the 
middle  of  the  tumor.  The  sebaceous  glands  are  probahly  the  seat 
of  the  disease  and  they  coiitam  altiTcd  epithehal  cells  and  peculiar 
bodies  ca.lle<l  molluscum  corpuscles  which  are  of  a  fatly  nature. 
The  contents  iriay  he  scpieezi'd  out  between  the  thumb  nails  through 
the  little  opening  above  mentioned;  or,  if  noDdfuU  they  may  be 
openeil  with  a  knife.  Evacuation  cures  them.  That  they  are  con- 
ta^aous  does  not  seem  to  be  well  founded. 

HSOPBS  ZosrEE   OPHTHALSnCTTS 

its  conspicuous  and  important  feature-s.  It  is  called  by  the 
HVeneh  zona  uiihihalmiq^w,  and  has  been  extensively  described 
by  Hyhoiiij  and  [uevionsiy  by  Mi-.  Hutchinsoti.  It  is,  in  truth,  a. 
neuropathic  affection  having  its  cause  in  degi-nrnition  of  the  gan- 
glion of  Gasser,  or  of  the  hninches  uf  the  trigeminus,  or  of  both. 
Any  of  the  branches  of  tlje  fifth  pair  may  tie  thus  allected,  and  the 
eruption  is  localized  by  the  distribution  of  the  diseased  nerve-twigs. 
It  therefore  happeus  that  vesicles  may  occur  on  the  eyeball  as  well 
as  upon  the  skin,  and  both  ulceration  of  the  cornea,  acute  conjunc- 
ti^^ti8  and  acute  iritis  may  take  place.  It  may  even  cause  loss 
of  the  eye  by  irido-cyclitis.  It  is  also  said  that  small  abscesses 
have  been  found  in  the  ocular  muscles.  Tlie  mode  nf  occmTence,  as 
ilUistrated  In  a  boy  ten  yeni"s  of  age,  was  as  fitdlovvs:  the  supra- 
orbital nerve  was  the  one  afferttd.  The  initial  symptom  was  in- 
tense pain  along  this  nerve  at  the  supra-orbital  notch,  around  the 
lachrymal  sac  and  side  of  Ihe  nose,  upon  the  forehead,  and  up  to 
the  vertex.  In  a  few  hours  the  skin  of  the  forehead  became  red 
and  swollen,  tender  to  touch,  and  a  few  vesicles  appeared  above 
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the  inner  end  of  the  brow.  While  the  rijcrht  half  of  the  forehead, 
red  and  swollen,  pit'sculed,  IJio  hiok  of  er.vsipeUiM,  llie  Irfl  half  re- 
mained nattittil.  The  hair  coiihl  not  be  combed  because  the  scalp 
was  tender,  and  a  U-w  vesicles  were  there  (iiscovcped.  The  eyelids 
swelled,  a  slig-ht  conjunctivitis  appeore*!,  ehiefly  affectUif:  the  pal- 
pebral Hiirfaees,  and  there  was  jcnvat  phot«|>hobi!i.  The  piiiw  was 
quickened;  it  reached  ninety,  and  some  fehi'ile  reaction  occurred. 
The  urg-ent  symptom  was  the  pain,  which  continued  day  and  night. 
A  few  vesicles  appeared  on  the  side  of  the  uuse;  none  wliat«ver 
showed  themselves  across  the  median  line. 

The  treatment  consisted  in  keeping  the  boy  in  bed  and  dropping- 
Into  the  eye  every  two  hours  a  solution  of  siilph.  atropia,  p-r.  ij.  ad 
;  i.,  to  abate  tlie  i)ain  (cocaine  would  have  beeii  prniR-r),  usiujf 
upon  the  forehead  hot  fomentations  without  intermission,  and  giv- 
ing full  doses  of  morphia  and  qiiinia  sulphate  three  times  daily. 
By  the  fourth  day  there  was  decided  mitigation  of  the  syuiplums, 
but  it  was  not  until  the  twenty-fourth  day  that  the  patient  could 
^0  out.  No  lesion  of  the  cornea  took  place.  In  case  the  latter 
should  occur,  it  would  be  much  longer  before  the  patient  would  be 
well.  When  there  is  an  eruption  on  the  cornea  its  surface  is  mark- 
edly ann'sthetic.  This  suggests  a  reason  for  the  long  continuance 
of  the  affection  in  some  cajics,  and  also  the  need  of  keeping  the  eye 
bound  U])  so  long  as  the  irritation  continues.  The  special  treat- 
ment suitable  to  cases  uf  ophthalmic  shingles,  in  which  the  cornea 
or  iris  maj*  be  involved,  will  be  found  under  the  chaplei-s  which 
treat  of  these  troubles  n-speclively.  I  have  seen  one  case  in  which, 
while  one  eye  was  destroyed  by  the  direct  mischief  of  the  disease, 
the  other  was  also  lost  through  sympathetic  irido-choi-oiditis.  I 
have  notes  of  a  case  in  whidi  lioth  sides  of  the  fnrehcrKl  were 
attacketl.  Permanent  scars  reniam,  which  may  be  recognized  by 
their  rounded  form,  and  by  a  slight  depression  of  the  suHace. 

The  disease  may  taki-  place  at  any  age,  and  it  is  most.  hurtTuI 
to  the  aged  and  feeble.  It  is  very  apt  to  be  reg^inied  as  simple 
erysipelas,  but  fi-om  this  it  may  be  discriminated  by  the  intense 
neuralgic  pain  folloxving  certain  nerve-twigs,  by  the  strict  localiza- 
tion of  the  skin  trouble,  and  by  the  ve-slcles.  Tin'  lesion  may  go 
down  to  the  tip  of  the  nose,  or  upon  any  part  of  the  distribution  of 
the  trigeminus.  The  treatment,  as  above  specified,  should  l»e  both 
local  and  coiisliliitional,  the  latter  lu-iug  such  as  niay  conti'ut  neu- 
ralgia, the  former  to  soothe  the  local  inflammation.  For  a  severe 
attack  in  a  man  who  was  nearly  eighty  years  old,  ten-grain  doses 
of  quiome  were  given  at  intervals  of  two  hours  until  flfty  grains 
were  taken  daily,  with  marked  t)euefit  and  perfect  tolerance  of  the 
drug.  It  Ls  said  that  when  the  vesicles  appear  on  the  nose,  the 
cornea  is  most  likely  lo  be  involved.    I  cannot  support  this  state- 
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ment  becaiisn  T  havt>  found  tlu'  corneal  alTection  botli  with  and 
without  iiitplicatiun  uf  tlie  uusul  twig;a. 

Syphilitic  ulcerationit  arc  sonn'tinies  founil  upon  th<?  lids — they 
ni:iv-  bL-  chancres  or  secondary  ulcerations;  aliltotig-h  the  latter  are 
niort'  likely  to  appear  on  the  mucout}  surface.  It  is  hardly  neces- 
sary" to  say  anything  nhoiit  the  rccogmition  and  treatment  of  these 
conditions.  They  only  need  to  he  juentloned  (see  paper  by  Dr.  Btill, 
Trans.  Acn.  Ophth.  Soc.  p.  -108,  1878).  French  literature  fnrniKlie-s 
the  proaU'st  ninnher  {jiee  pajwr  by  Dr.  Beck,  Trans.  Am.  Ophth. 
Soc,  ISatif  who  has  collected  94  cases). 


KprrHKiJAi*  Cancbr  and  Lrmin  GROWTHa 

are  quite  ofttm  situated  upon  and  near  the  eyelids.  A  disrriTnlna- 
lion  between  them  is  hardly  n»^etlful  for  practical  pnrpnseH.  If » 
nodular,  irregular  elevation  appears  on  the  lid  bonier,  or  on  the 
skin,  and  is  covered  by  a  dark  crust  which,  when  pickeil  oif,  exposes 
a  bleedin;^-  surface,  and  if  tliiw  continue  for  months  or  years,  some- 
times healing  and  a^in  breaking  out,  but  never  going  entirely 
away,  this  neoplnstn,  althouirli  quite  painlesN,  had  better  be  excised. 
The  true  epithelioma  in  more  rapid  m  development  than  a  lupoid 
growth,  and  both  may  result  in  ulceration.  In  either  case  the 
neiishbortng  lymphatic  glands  are  not  likely  to  be  enlarg^^d,  except 
at  a  late  date.  The  g-land  which  wo  look  for  is  that  in  front  of 
the  tragus — the  pre«auricuUir  gland.  Growths  such  as  we  are  now 
consUIi'rin^',oeeurduritvg' and  after  middle  age,  and  usually  remain 
uiilii'i'ded  for  a  long  time.  Sometimes  soothmg  lotions  will  pro- 
cure healing'  of  the  ulcer.  Tlie  solution  of  chlorinated  soda  (Labur* 
raque's),  diluted  with  live  j)arts  of  water,  will  often  be  followed  by 
perfect  cicatrization  of  a  suspicious  and  extensive  ulceration.  It  is 
applied  for  twenty  minxites  Ijy  a  piece  of  lint  six  or  eight  limes  a 
day.  I  have  made  this  observation  many  times  during  the  last  ftftecn 
years. 

For  almost  all  cases,  the  best  method  of  treatment  is  an  oiwi-a- 
tion,  and  not  caustics.  If  the  Intttir  h**  applii-d  to  the  lid.s,  deformity 
will  follow  which  will  necessitate  an  opi-nition,  while  if  the  knife  be 
resort«l  to,  the  deformity  may  be  at  once  rvmediinl  by  a  suitable 
plastic  proceeding.  If  there  Ue  a  spot  of  ulceration  on  the  cheek 
or  temple  or  nose,  covered  with  a  thin  brown  crust,  which  leaves, 
when  removtid,  a  bleeding  Uepresse<l  surface;  If.  too,  the  skin  t>e 
hard  and  infiltrated  at  lliis  spot,  the  case  is  probably  fupus  nnn 
exedfitis.  Scniping  out  with  a  sharp  spoon,  or  thorough  burning 
by  actual  cautery  (Paquelin's  therrno-cautery)  will  he  likely  to  cure 
U«  Kscharotic  plasters  are  to  he  eschewed;  they  cause  givat 
pain  and  wide  destruction.    In  many  inst-itnees  uf  probable  epithe- 
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lloma  upon  which  I  have  npirratcd,  thei-e  has  boon  no  return  of 
the  disoatte  for  manj*  years.  The  prog:nosis  is  encouraping"  when  a 
tburough  removal  is  perfvriiietl.  If  a  ivlupse  {k-iiianOu  a  second 
uperaiiou,  even  then,  us  I  have  seen,  the  disease  may  nut  recur. 

I  have  seen  one  case  of  amyloid  tumor  upon  the  border  of  the 
lid.  The  patieut  was  a  young^  woman  under  the  c*are  of  Dr.  Prout« 
of  BiX)okly«. 

Papillomata  or  warts  are  not  ujicomn-.on  on  the  border  of  the 
lids.  They  may  V-  snippt«I  off,  or  accnrati'ly  touched  with  nitric 
acid  applied  by  a  platiituni  probe,  or  by  a  small  and  pointed  stick. 

Horny  jfrowths  have  been  known  to  occur  on  the  lids.  One  In- 
stanei'  1  havr  had  in  my  own  pnietice. 

Milium  presents  a.  perfectly  white  tumor,  not  lar^r  than  the 
head  of  a  pin.  It  is  a  reteutiuu  tumor  of  u  b'ebaceous  foUiulu  and 
simply  needs  puncture. 

NjE\t  and  Telkangiectatic  TrMORS, 

Several  varieties  of  vascular  ^rrowths  occur  on  or  about  the  lids; 
they  iiiiiy  V  simple  i-ed  patches,  or  sliphtly  elevated  and  flattened 
patches,  or  they  m:iy  he  conspicuous  ami  Inbulated  masses  contain- 
ing' lai'jfo  vi's.sels  as  well  :is  capillaries,  and  are  called  cavernous 
tumui-s.  Tlie  diug-nusits  is  simple  and  no  exteuded  description  is 
i-equiivd. 

Treat  merit.— ^Kvision  is  advisable  in  the  early  stag?e  of  Iheee 
tumoi's,  nud  the  ltd  clamp  of  Snellen  or  Knapp  can  often  be  used  to 
check  bleedinR.  Destruction  of  the  tissue  ni.ay  be  etfecled  by  punc- 
tui-e  with  red-hot  needles  {shoemakers'  sewing  awls  ai-c  sonietimes 
convenient).  The  dental  blast  lamp  fjivcs  the  n^quisite  heat,  if  a 
Bunsen's  gas  burner  or  large  alcohol  flame  does  not  sufDce,  A  suc- 
cession of  operations  will  be  requin^.  For  a  considerable  number 
of  tumors  excision  may  be  sufcessfully  praetisi'il,  because  they  will 
be  found  inclosed  ni  a  distinct  librous  eajisule.  and  if  this  be  re* 
spected,  no  serious  hemorrhage  will  occur.  Care  must  afterward  be 
taken  to  keep  the  cavity  well  closed  and  to  Mvat  it  antiseptically. 

For  certain  large  srowths  whu-h  may  perliaps  I'xU'iul  into  the 
orbit,  electrolysis  offers  a  sufficiently  safe  and  ellectuai  method. 
The  purpose  is  to  coa/rulatc  the  hlood,  not  to  destroy  the  tissue. 
A  number  of  needles  contiected  with  the  positive  pole  may  be 
plungtHi  into  the  tunmr  and  the  negative  pole  upplieil  by  a  sponn^e 
to  the  temple.  The  needles  should  bt*  uf  plalimiu]  to  prevent  oxi- 
ilation.  The  cuiieiit  must  not  hv  strong,  usually  four  small  cells 
suffice.     See  Fi>?ure  under  cliaptvr  on  the  Orbit- 

In  all  operations  can-  uuist  bt-  talnm  not  to  excite  severe  ris 
action  lest  deformity  ensue.    1  have  seen  a  case  in  an  infant  for 
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wbicb  the  comniuQ  cai-otkl  had  to  be  lied.  The  lumor  di8a|>- 
peared. 

Injection  of  pcraulphato  of  iron  is  too  severe,  of  alcohol  has  been 
lati'ly  roroniinonijed.  Threiul.s  may  !)«>  run  tliif>iigh  U\  exciti'  sup- 
piinitinn.  In  some  instanct's  small  and  cvL-n  large  vascular  tumors 
have  been  kimwn  to  disappear  uf  themselves. 

Minute:  vascular  growths,  like  little  red  warts,  sometimesappear 
on  the  border  of  the  lid.     They  may  be  easily  tied  or  burnt  off. 

Motes  or  bix)wn  patches  may  occur  ;is  congenital  diseases  on 
the  lids  or  in  the  neighborhood.  They  should  be  excised,  and  after- 
ward a  proper  plastic  operation  jwrformed.  I  %vas  calle<l  upon  to 
do  this  for  a  young-  lady,  whom  I  saw  a^ain  after  several  years, 
and  found  that  similar  pigment- nodules  had  appeared  upon  the 
neighboring:  sl^in  which  had  previously  been  healthy.  The  primary 
growth  was  cong(?nital,  was  set  with  stilT  hairs  and  seemed  t-o  he 
innocuous,  although  a  decided  blemish.  The  suhsetiucnt  pigmenta- 
tion showed  no  malignant  or  ulcerating  tendency. 

Diseases  ok  the  Evelahhes. 

Tho.v  may  fall  out  as  the  result  of  chronic  marginal  blepharitis, 
and  when  one  of  the  symptoms  of  secondaiy  syphilis  without  any 
noticeable  inflainmatinn :  while  at  the  same  time  the  eyebrows  will 
be  shed.     The  condition  is  called  tmifiarfifiis  or  fylnsift. 

Canities  is  thu  name  given  to  the  decoloration  of  the  lashcH. 
There  may  bo  a  clustur  of  whit^f  cilia  on  only  one  eyelid.  I  have 
seen  all  the  cilia  of  one  lid  perfectly  white  aud  the  cilia  of  the  iv- 
maining  lids  dark;  in  the  same  lady  there  wa-s  a  wisp  of  white  hair 
in  the  midst  of  the  dark  brown  hair  of  the  head. 

PA?A^iri«sf's  signifies  the  presence  of  crab  Vice  {pediculus  pubis) 
among  thi*  lashes.  Their  eggs  adheiv  iti  t-ows  to  the  cilia,  ami  the 
crawling  of  the  cix'atures  provukcj^  itching.  Mercurial  ointment 
destmys  them,  locally  applied. 

Dtsfirfiiasis  means  thai  there  is  a  double  mw  of  lashes,  one  of 
which  touches  the  globe.  As  many  as  two  displaced  rows  have 
been  seen.  As  a  rarity  the  conditiun  is  cougeuital,  usually  it  is 
ac<|uiix-d. 

Trichiasis  differs  fi"om  the  above  in  the  irregular  position  and 
shapet  of  the  lashes  which  come  in  contact  with  the  eye.  A  few  or 
a  great  numbt>r  may  he  inverf^nl,  and  tlu-y  curl  in  various  direc- 
tions. Many  of  them  will  be  atrophied.  Tlieiv  may  be  thickening 
of  the  tarsal  border,  but  the  tarsus  is  not  bent  or  notably  deforined. 
The  state  of  the  tarsus  makes  the  distinction  between  trichiasis 
and  entropium,  although  the  former  insensibly  shades  into  the 
latt4;r.     Trichiasis  is  caused  by  blepharitis  marginalis,  by  tra- 
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cboina.  by  burns,  etc.  We  may  practically  distinguish  between 
partiul  &ikI  compWtt?  trichiasis.  Either  tbc  upp(>r  or  the  lout!!*  lid 
mttiy  b*  iLffoct*?d  and  thi;  effects  upou  the  comeu  may  be  more  or 
less  SMVi'if*. 

Treatwetxt. — For  partial  trichiasis  the  methods  available  are  1, 
Vpllatiuii:  i,  siiiiriii^  thein  with  a  thrciid;  3,  (lestnictton  by  hot 
ModU^ft  w  by  elettrolysis;  -I,  exctsiun  uf  the  follicles.  Spnsm  of  the 
orbieiiliths  uud  conjunctiva]  irritation  often  coexist  and  if  the  bor- 
der of  the  lids  be  forcibly  inverted,  spasmodic  entixipiiim, 

t.  l^lIUn^  out  the  hairs  by  ror(:e])s  ^jives  tetiipordry  relief  and 
must  he  repeated  every  week  or  two.  Often  the  olfending-  lashes 
an-  very  fine  and  difficnll  to  seize,  and  a  patient  will  much  complain 
It  Vhn  "  short  hairs ''  an'  overlooked.  After  operations  some  i-rnint 
cilin  may  remain  and  their  evulsion  be  preferred  to  any  other  pro- 
ccedinfTt  and  will  often  be  done  by  somo  nienilH-r  of  the  family. 

'i.  KnKiiaring  the  eilia  in  a  loop  of  thread  (Snellen)  is  done  by 
pnterinf,"  u  nee<lle,  throiiyli  whose  eye  both  ends  of  a  line  silk  thread 
Imve  been  passi^I,  and  as  the  loop  is  drawn  to  the  bast-  of  the  liair, 
the  latter  is  put  within  it  and  dra^jped  up  into  the  substance  of  the 
hd.  This  procee<linK  applies  to  sinprle  or  a  very  few  baii-s.  A 
thivad  may  also  ho  used  to  destroj*  a  proup  of  haira  by  carrying  it 
tnti)  lUe  sultHtanee  of  the  tarsus  up.  across,  and  then  down»  inclos- 
ing them  in  its  bight,  and  tying  down  hard  upon  the  lid  border  to 
crush  the  follicles  and  set  up  destnietive  suppunition. 

3.  Dest  ruction  by  n?d  hot  needles,  by  a  plat  inum  needle  dippotl  in 
putmtie  jMitash,  fU'  by  electrolysis  is  better  suited  to  the  above  con- 
ditions. The  last  was  propostnl  by  Michel,  of  St.  Louis.  A  tmn- 
irulor  gold  or  platinum  needle  i)i  pushed  into  the  follicle  and  con- 
iiiH-ted  wltli  Ihe  neijatire  pole  of  a  constant  iKitterj*  of  fi-oiii  eight 
til  twenty  eb-nients;  the  sponge  of  the  positive  pole  is  plac*^!  on 
tho  teiniple  or  held  in  the  patient's  hand.  When  the  circuit  is 
cUwu'd,  minute  biibbli's  of  gas  are  disengaged  and  the  tissue 
v*'hl1iMis  about  the  base  of  the  cilitun.  There  is  consulerablf  patn 
nni)  about  a  minute  is  needed  to  destroy  the  follicle.  The  treat- 
nu*nt  sometimes  fails. 

A.  Kxvinion  uf  the  folh'cten  is  done  by  taking  out  a  rectaiigu- 
htPjHtrtitin  of  the  tai"sus,  without  cncroncldng  on  the  Meilioniian 
folllrleH,  Til*'  superjacent  skin  is  dissected  up  in  a  little  Hap.  and 
lilts  may  be  extended  upward,  and  after- the  n'lnoval  of  the  bit  of 
tAiitUK  thf  (!a|)  be  dr.igged  ilown,  its  tip  cut  olf,  turned  in  to  cover 
tiie  lid  liorder.  and  held  in  place  by  a  suture  at  each  eurner.  Slight 
tnkctUui  Is  thus  maintainetl  and  the  gap  is  filled  up  (Anagiiostakls)'. 

When  trlcliiHsis  is*  more  extensive,  the  mode  of  proceeiliiig  will 
depend  upuii  collateral  conditions.  As  alix>ady  said,  the  cases 
tiu^rge  Insensibly  Into  those  called  entropium,  there  bt-ing  in  both 
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classes  lesion  of  the  tarsus,  1ml.  in  Uif  laiLer  it  is  morv  severe. 
The  choice  of  mtlliLnl  will  tlept'nd  uj)on  the  length  of  Hie  palpebral 
sht,  the  <|uantity  of  substance  in  th«;  lid,  and  especially  on  the  stale 
of  the  tarsus. 

It  is  convenient  to  deal  with  the  subject  under  the  head  of  en- 
tropiuiii  anil  indicate  what  modifications  of  method  are  suited  to 
vailing'  murtiid  cunditious. 


EXTRnPIUM. 

Besides  simple  inversion  of  the  lashes,  we  find  in  old  cases 
shorteninj^  of  the  palpchrnt  sht,  thickenins^  and  incurvation  of 
the  tarsus,  as  n*.'uiily  seen  hy  tlie  furi'ow  along  its  middle  xvheix 
the  lid  is  turned  over,  the  tarsal  border  becomes  sharp  and  thin, 
and  oftt-n  llie  lids  hufr  the  eyeball  tijjhlly.  This  last  circum- 
stance pf(Hhici's  aluiiiKt  as  g'lvat  miscliier  as  the  presence  of  the 
inverted  lashes,  by  frettiug'  the  cornea  and  keeping  up  the  super- 
ficial initammation.  The  ellect  of  eiitit>|)iinii  is,  upaL-ily  of  tlm 
cornea,  and  if  the  lids  ai*e  tt^ht,  the  softened  struclure  loses  its 
proper  cur^'e  and  may  even  become  stujjliyloniatous.  Entrupiuui 
niaj'  appear  diii-ing  the  prog-ress  of  trachoma,  but  is  usually  one  of 
iLs  sequela?,  as  will  be  hereafter  described. 

We  have,  besides  the  cases  above  referred  to,  two  other  forms 
of  entropiuni,  viz.,  llie  senile  and  the  s|iasituMH('.  Senile  entropium 
ensues  from  irlaxation  of  the  tissues.  The  skin  heeoiiies  folded  and 
droops,  and  the  ciliary  border  turns  inward,  the  orbicularis  aiding 
in  the  elfect. 

For  relief  of  the  senile  variety,  the  i-einoval  of  a  pi-operly  pn>- 
portioned  piece  of  sltin  is  ull  that  is  usuaily  i-e(|Uire<l.  Threads  run 
vertically  beneath  the  skin  and  tied  tightly  down  to  cut  their  way 
out  and  reef  up  the  tissues  by  the  cicatrices,  are  objectionable  from 
the  puffy  state  in  which  the  parts  nre  left.  It  is  easier  to  efTect 
the  object  in  the  upper  than  in  the  lower  lid.  Entropium  of  the 
lower  lid  often  complicates  the  treatment  of  cataract  extnietion, 
being-  both  spasmodic  anil  due  to  relaxation.  Sometimes  a  piece  of 
caoutcliouc  plaster  or  the  application  of  contractile  collodion  will 
draw  the  lid  down,  but  sometimes  a  portion  of  skin  will  need 
removal.  Tliis  will  run  parallel  to  the  border  and  vary  fro  in  six 
to  twelve  millimetres  in  width. 

Spasmodic  entropium  of  the  lower  lid  liappens  in  chronic  kera- 
titis and  in  other  conditions.  A  suitable  opernliou  fur  an  obsti- 
nate case  is  indicated  in  the  dia>rrani  (Graefe),  (si-e  Fi^.  84), 
whore  the  (laps  being  undermined,  ai"e  bi-ought  t<jsuther  over 
the  open  wound.  For  a  case  of  trichiasis  at  the  outer  third  of 
the  lower  lid  with  entropium  which  was  maintained  by  tracho- 
16 
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lufttous  cicatnci>s  of  the  conjunctiva  I  did  the  followinfj:  At 
lour  iniUiuu'livs  Iwlow  and  parallel  to  the  liil,  I  raLse<i  ii  fljip 
ttUiut  six  uiiHiinetros  wide  and  e<iual  in  leu^h  to  the  lid.  Ii  was 
k'ft  attached  at  it.s  lomi>oral  exti-emit.v  and  about  one-half  of 
11  cut  oIT,  The  reinaininj?  piece  was  trimmed  and  turned  up  to 
Ik*  Un bedded  in  the  hd  border  where  the  en-ing  lashes  grew,  and 
uliU'hiHl  ruKl.  Like  a  piece  of  tape  it  held  the  lid  in  permanent 
PvomJon.  The  wound  below  the  lid  Imiiier  was  closed  by  sutures. 
The  pirl  disappeared  from  view  for  seven  jears  after  the  parts 
hmilecl.    I  then  out  away  the  bridfre  of  skin.    The  deronnity  was 

cured,  the  cornea  was  healthy, 
and  no  ivtuni  of  the  trouble  took 
place.  Probably  a  month  would 
have  sufficed  to  efTcct  the  object. 
Still  other  methods  of  deMiing 
with  these  cases  exist,  as  by  su- 
tures.    (Saeniisch,  Wecker.) 

The  methods  of  treating"  ordi- 
nary eiitropiuui   are   almost  in- 
numerable.   One    must   make 
*^*'**"  choice  according-  to  the  needs  of 

a  given  case.  It  must  be  remcmberetl  that  its  essential  cause  Ls 
deformity  of  the  tarsus  and  all  operations  must  be  adapted  to 
modify  and  corn-ct  ite  [nalposition. 

The  operations  of  Ai-lt,  Jaesche,  Flarer,  and  others  begin  by 
splitting  the  tarsus  along  tlie  border  into  two  layers  for  a  depth  of 
about  three  uiiUiuielix-s,andtbe  ciliary  border  is  drawn  up  aft«r  ex- 
cising a  narrow  strip  of  skin  above  it.  Another  proceeding  is  not  to 
throw  away  tJie  strip,  but  to  leave  it  attached  at  each  extremity, 
to  draw  it  by  the  middle  below  the  ciliar>'  flap,  and  make  it  take 
the  place  of  the  latter  on  the  lid  border  (Gayct,  Dianoux ').  Swan- 
zey  figures  the  openition,  but  it  hurdly  seems  jjussihle  to  avoid  a 
clumsy  and  unpleasing  re-sult  Ijy  such  a  device. 

Whoro  no  serious  deformity  of  the  tarsus  exists,  Arlt's  method 
of  tmusplantatiou  of  the  loosened  lid  boixler,  wlitch  is  well  known, 
serves  Hu  excellent  puipose.  If  the  incisions  inclosing  the  semilu- 
nar flap  are  carried  a  little  bej'ond  the  outer  and  inner  canthi.  In- 
verted lashes  at  the  evtremities  will  not  be  omitted  in  the  effect. 
The  excLs<?d  flap  of  skin  will  be  from  four  to  six  inilliuietres  wide  at 
its  middle.  The  displaced  mai-giaal  strip  \\tii  be  about  four  milli- 
metres wide  and  may  or  may  not  be  fully  loosened  at  its  upper 
edge.  The  exposed  surface  at  the  margin  of  the  lid  is  left  to  gran- 
ulate.   It  is  better  to  depend  on  a  spatula  by  whicli  an  nssistont 
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lifts  the  lid  and  keeps  it  tense,  than  upon  a  clamp.  It  restrains 
bleeding  sufRciontly. 

Actin.!^  upon  unother  principle  are  the  methoUa  of  Streatfleld, 
Snellen,  Pupe,  iu  which  a  deep  {groove  is  cut  into  the  tarsus  on  its 
front  surface  just  above  llio  ltd  bonier,  or  the  tarsus  substantially 
dissected  out;  a  strip  of  skin  with  subjacent  muscular  fibres  is  next 
removed,  and  the  wound  closed  by  sutures.  A  cantbotoniy  may 
also  be  done.  These  proceedings  are  suited  to  cases  where  shrink- 
ing- of  the  tarsus  has  begiin,  yet  not  adv.inced  verj-  far,  and  while 
often  effective,  more  confidence  can  be  placed  upon  another  opera- 
tion devised  by  Dr.  John  Green  which  will  be  presently  described. 

Mention  must  he  flret  niado  of  Hot7.*s  operation,  which  is  care- 
fully desciibcd  in  Knapp's  Archives,  lti7y.  The  theory  of  it  con- 
sists in  making'  the  integument  so  adhere  to  the  upper  edge  of 
the  tarsus  and  the  tarso-orbit;il  fascia,  that  its  tension  shall  di-aw 
the  ciliary  boi-der  outward.  (See  Anatomy,  pa^e  y~».)  The  mode 
of  performance  is  as  follovrs:  an  assi.stant  fixes  the  skin  of  the 
brow  against  the  orbital  edg-e,  the  surgeon  draws  down  the  lid 
at  its  middle  with  his  thumb  and  flnger  or  by  forceps,  he  incises 
the  skin  horizontally  along  the  whole  leng1.h  of  the  lid  on  a  lino 
which  begins  and  ends  two  mitllmptrcs  above  the  outer  and  inner 
canthL  The  lid  being  stretched  ami  dra\vn  down  at  its  middle, 
this  line,  althoug-h  made  horizontally,  becomes  a  curve  when  the 
lid  is  let  go,  parallel  to  the  upper  border  of  the  tarsus.  The  as- 
sistant pulls  down  the  lower  edge  of  the  wound  with  forceps  and 
the  operator  thoroughly  dissects  off  the  muscular  fibres  which 
cover  the  upper  tlilrd  of  the  tareus.  When  bleeding  slops,  black 
sutures,  three  or  four,  are  inserted  by  a  curved  needle  through  the 
skin  at  the  lower  edge  of  the  wound,  then  through  the  superflcial 
fibrous  tissue  of  the  upper  part  of  the  tarsus  and  made  to  dip  into 
the  aponeurosis  just  above  its  upper  edge  and  finally  emerge 
through  the  skin  at  the  upper  side  of  the  wound.  An  assistant 
draws  up  this  edge  meanwhile.  No  muscular  fibres  must  be  in- 
cluded. The  loop,  when  lightened  by  a  surgeon's  knot,  di-aws  the 
skin  both  above  and  below  to  the  upper  border  of  the  tarsus  and 
the  aponeurosis,  and  fastens  it  down  upon  it.  A  lever  artion  is 
thus  exerted  which  tips  up  the  ciliary  border.  Unless  this  effect 
ensues,  the  method  has  not  been  correctly  followed,  ur  the  tarsus 
lias  undergone  so  nuieh  distortion  as  to  make  it  inapplicable.  Con- 
siderable reaction  follows:  the  sutures  remain  in  situ  two  days^ 
never  more  than  three,  for  suppuration  must  be  avoided.  Some- 
times, when  very  redundant,  a  narrow  strip  of  skin  is  removed,  but 
usually  this  is  needless.  It  maj'^  he  requisite  sometimes  to  simulta- 
neously perform  canthoplasly.  Sec  Fig.  8^.  There  is  no  doubt 
about  the  great  \'alue  of  this  method,  and  it  shares  with  Green's 
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Green's  operation  is  suited  to  cases  of  all  grades.  It  does  not 
involvo  risk  of  stnughin^  of  thi>  ciliury  border  as  sometimes  liapiwns 
with  Aril's  opemtion.  Hotz's  operation  is  available  aftor  other 
niethodu  have  failiftl  of  sncee-ss  and  especially  if,  as  too  ti'e*iueiil[y 
happifiis,  considerable  skin  has  previously  l>oen  ivmoveti.  It  can  bo 
applied  to  the  lower  lid,  but  should  not  be  done  upon  both  upper  and 
tower  lids  at  the  same  sitting,  bucausw  reaction  would  be  sw'vwre. 
Prom  Green's  operation  little  reaction  ensues,  and  it  likewise  is 
<*ir»'Ctiv'e  on  the  lower  litis.  A  chnico  between  thesis  two  methods, 
which  in  the  writer's  view  are  superior  to  all  others,  is  to  be  de- 
cided by  the  peculiarities  of  a  given  case  and  hy  the  prefercntse  oi! 
the  surgeon. 

Very  many  methoclB  beoldes  the  above  have  been  deviiwd  and  are  flgured 
in  tcxt-lKK>k)t.  Aiiioufr  tlu'iii  SniOlenV  Is  certalnlj*  good,  Wui  zlw  writi>r  fltiilH 
tliotie  diMcribtnl  ml(><jiititr  I'l  ilII  iiLtHli*.  Hi«  iiui}'  bi'  iillowt'tl.  however,  tu  iiivii- 
tioii  a  propefxlirii;  oin-e  i'i]i[ihiyi'd  hi  a  ilcHiMTalw  ease-,  where  irri^nt  »^hriiikini$ 
and  fihcirteniiijr , lint  t  i^rhtness  of  the  Htl.  from  whieh  all  laAbe^  ha«l  hipfln  re- 
moved, prodiULii  l»y  An  friotion  extreme  viisculnriTyftridoiiacltyor theconio* 
■with  diatoftinn  of  it»  curve.  Various  nperiLtioim  hnd  lieen  done.  The  in- 
dication wiiN  t4)  kKiMen  the  iii|>of  the  ii)>|ter  li<l.  The  forelin^cer  wiw>  piii<ihe«l 
uiult-r  the  lid  to  the  top  ot  the  scanty  eonjuiieliviil  sac.  A  narrow  knife  waa 
thruxt  under  tbefkin  cm  the  uilihlle  line  of  the  lid  flat-wise  and  when  tlio 
pojjit  had  Kot  above  the  upjier  border  of  the  tarwu."  the  o<lirc  was  turned  to- 
ward the  operator's  fln(r«>r  and  the  point  rautrht  in  the  nail,  then  in  drawing 
down,  theT«n*Ujt  wds. split  in  the  vertieal  line  into  two  hal\*cH  and  tliey  sprang 
asunder  wtvfriil  inilliinctreK.  Tlie  |jreJtsur«  on  tlie  eoruea.  was  relieved,  no 
deforiuHy  «>iii>iu>(l.  for  tlie  »kiti  wm*  not  eiit,  arul  many  liiontli*  afterward  iho 
voniea  cunliuued  free  frum  vattculurity  aud  Uritatiou. 

The  total  ablation  of  the  ciliary  border  has  been  formerly  much 
practised,  and  it  may  in  extreme  cases  he  appropriate:  but  "scalp- 
ing" the  lids"  leaves  hopeless  deformity  and  is  a  Hliir  upon  iiurg^i;j'. 
Only  absolute  necessity  jiLstiHes  its  employment. 

RCTROPIVM. 

Permanent  eversion  of  the  lids  arises,  1st,  from  chronic  in- 
flaniniation  and  livpcrtropliy  of  the  conjunctiva,  ea|>ecially  of 
the  lower  lid  in  old  persons—a  condition  due  to  relaxation  of  the 
skin  with  spasm  of  the  orbicular-is  muscle.  It  sometimes  occurs 
duriny  recovery  from  operatioLis,  as  well  els  spontaneously.  Titjat- 
mcnt  consists  in  excising  a  suitabli' strip  of  thickened  eonjunctivu 
close  to  the  ciliary  border,  and  perhaps  removing  a  V-shaped  por- 
tfon  of  the  lower  lid  at  the  outer  canthus,  to  draw  the  lid  up  to  the 
lohe  as  well  as  to  replace  it.  The  exeisioii  at  the  outer  an^le  is 
only  newled  v.'hen  the  lid  droops  and  the  amount  removed  will  de-- 
pend  on  the  degree  to  which  it  falls.     Sometimes  the  destnietion  of 
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conjunctiva  by  PnqiieUn's  cautery  is  all  that  is  i-equirrd,  nnd  the 
sIuu^U  is  U'ft  to  sel^ar.ltt^  No  bU'tnling  happeiiR  and  by  iht'  help  af 
cocaine,  lOjf  solution,  the  operation  is  very  fiiuiple  and  easy.  A  One 
point  must  be  uswi  and  a  deep  furrow  made. 

The  second  and  nioiv  fi-c(|uent  t,>'pe  of  eclropium  is  caused  by 
wounds,  by  burns,  by  caries  of  the  ed>fe  of  the  orbit  with  adht^ion 
of  the  skin,  by  removal  of  tumors,  etc.  The  amount  of  deformity 
is  extn'mely  variable  and  after  burns  and  explosions  may  be- 
frightful. 

TJie  folIowiuArgr<M>eral  siigg'estions  in  trt;atment  are  appropriate: 
While  some  kind  of  operation  will  be  requii-ed,  none  which  involves 
transplantation  of  skin  fsbould  be  done,  until  all  tendency  to  con- 
traction of  cicatrices  has  disappcai-ed.  While  ulcerated  surfaces 
are  in  process  of  repair,  no  operation  is  feasible,  except  the  intro- 
duction of  a  ftap  either  with  or  without  a  pedicle.  Usually  we  wuit 
until  licaling-  has  occurred.  Th^*  exceptions  will  be  after  severe  bums. 
Yet  it  might  souietimivs  mitigate  defomnty  and  protect  the  cornea, 
to  pari!  the  edges  of  the  upper  and  lower  lids  behind  the  cilia  and 
stitch  them  fast,  so  as  to  obliterate  the  palpebral  slit,  save  at  its 
extremities.  The  tendency  to  ectropium  would  iu  some  measure 
be  thus  counteracted  until  healing  had  become  complete  and  con- 
traction of  scars  had  done  its  worst.  It  is  easy  to  sejjarate  them 
when  the  time  for  operation  anivea. 

Scars  of  moderate  extent  will  yield  tc  persistent  traction;  if 
attached  they  become  looser  and  stretch.  Hence  benefit  is  grained 
by  frequent  pulling^  at  a  cicatrix  and  a  patient  may  in  some  cases 
materiail^-  help  himself. 

Scars  adherent  to  bone,  as  after  caries  of  the  orbital  marjrin  or 
fracture,  will  measurably  yield  to  such  persuasion,  and  thry  may 
also  be  subcutaneoualy  severed,  and  when  itOeaswI  the  continued 
efforts  of  ti-aetion  will  secure  still  greater  benefit,  despite  the  re- 
establishment  of  adhesion,  whieli  must  be  expirted. 

Only  cases  of  inodei-ate  deformity  will  yield  to  such  measures. 
For  serious  conditions  some  more  important  opeiution  will  be  de- 
manded. 

Ceiiain  general  rules  are  to  be  observed  in  plastic  sur^rery. 
Adherent  scars  should  be  excised,  or  they  shuiihl  Iw  buried  under  a 
flap  of  skin;  if  not,  adhesion  will  return.  Scar  tissue  should  not  be 
included  in  a  Hap  unless  the  scar  is  very  superficial  and  1lie  true 
skin  has  not  been  destroyed.  An  apparent  exception  is  in  the  case 
of  the  Whai-ton  Jones  sliding  rtap,  where  the  whole  ciliary  boitler 
furnishes  vascularity,  yet  sloughing  of  the  tip  of  the  flap  Is  the  risk 
of  thi-  proceeding.  The  existence  of  a  syphilitic  dyscnisia  is  pieju- 
dictal  to  success.  I  once  met  a  sad  disappointment  m  a  young  girl 
who  from  hereditary  syphUis  had  lost  the  nasal  bones;  attempting 
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to  make  a  new  noso  hy  flaps  Troin  the  cheeks,  the  wounds  sJiowod  no 
disposition  to  unit<*  anil  unilerwi'nt  a  torpid  anil  iiiiliualthy  pi'0Ci>-6S 
uf  HUppiiratiun;  the  Haps  stirivelled  and  iht*  conUition  was  worse 
than  at  the  llrst. 

In  coastructing:  and  placing  flaps,  allowance  must  be  made  for 
shrjuklu^,  whictk  will  amount  to  about  oiie-flfth  in  ]oTif^h,  and  further 
shrinking- ■wtll  occur  after  the  healing.  Lines  of  union  must  be  so 
planned,  if  possible^  as  not  to  ri'produeo  the  defonnity  as  shrinking- 
of  the  tiaps  slowly  proceeds,  but  act  in  the  contrary  manner. 
Again,  flapB  will  soinetinii»>  (^ow  thicker  during'  subsequent  wtHiks 
if  they  be  very  loiwe.  In  plastic  surg-ei'y  of  the  face,  one  must  fit 
parts  as  a  tailor  llts  his  cloth  and  not  fear  to  cut  out  redundant 
material  or  to  smooth  down  elevations.  By  a  little  ingenuity 
puckers  and  welts  ne<*d  rarely  be  left. 

In  ectropium  the  ciliary  border  will  Iw  elong:ated  and  must  often 
he  shortened,  and  this  is  done  by  excision  of  a  trianirlc  of  skin 
whose  base  is  at  the  free  border 
of  the  lid  and  preferably  at  the 
outer  angle,  while  sometimes  it 
may  be  done  at  the  middle.  The 
upentUon  to  be  perfonned  in  a 
given  case  will  of  coui-se  depend 
on  the  conditions  to  be  met,  and 
each  case  must  be  studiM  by  it- 
self. Wounds  at  the  inner  angle 
dragging  down  the  lower  lid  are 
difficult  to  TOpair  perfectly.  In 
such  a,  case  as  is  shown  in  Fig. 
87  the  scar  on  the  side  of  the  nose  should  be  undermined,  the 
lid  fully  loosenetl  and  lifted  higher  up,  a  portion  excised  and  the 
cut  c<lg«^  joined  to  the  umer  canthus;  then  to  fill  the  gap  a  flap 
may  be  brought  from  the  forehead  with  pedicU"  at  the  rout  of  tlie 
nose  and  by  properly  managed  lines,  very  little  wrinkUng  need  bo 
made:  vide  infra.  A  small  Hap  could  be  had  beneath  the  brow.  In 
both  cases  the  base  or  the  fl:ip  is  above,  or  at  any  rate  not  below 
the  site  of  the  gap,  and  contraction  tends  to  correct  deformity.  In 
such  a  case  a  flap  fi-oiii  the  side  of  the  nos«*  would  be  unfeasible  be- 
cause the  part  beyond  the  cicatrix  would  slougli.  The  sutures 
must  be  very  line  and  numerous  and  the  skin  thin. 

Fig.  88  show<t  t'ctrupium  of  the  outer  part  of  the  lower  lid  by 
cicatrisation  without  adhesion  to  the  bone.  The  mode  of  operating 
is  clearly  indicated.  It  will  be  noted  that  pin  sutures  are  used. 
Tliuy  should  be  ver>'  fine,  he  inserted  well  back  from  the  wound, 
and  are  strongly  to  be  conjmended.  In  the  dissection  of  the  flap 
and  in  bringing  together  the  gap  below  the  lid,  the  skin  must  bo 
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frvcif  undermined  on  all  »d«&.  Tbp  cutaneous  incinoa  may  he  fx- 
Wndvd  n^t  and  left  ckwae  to  tbe  tmrder  of  Ibe  Ikt.  The  same  pro- 
CMdittjC  m»y  be  applied  at  tbe  outer  caothus  and  the  lines  be 
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mado  morv  obtiqiie  outward  and  downward.    Tliis  is  a  most  im- 
portant siijifn'stion.    (See  Fi^.  89.) 

Anothrr  |irinciplo  applies  to  more  extensive  tleformitiea  of  this 
kind.  lK>th  m  tin-  lower  Jiml  upper  lids.  It  is  the  operation  of  Wbar- 
luii  JoneM.  who  intoiuietl  ii  far  the  upper  lid.  (Set?  Fi^s.  !H)  and  W.) 
Tlie  ten>rth  of  the  (lap  ls  determined  hy  the  def>ree  of  deformity, 
uiul  lit  ilisst'etion  toward  the  ronjuncttva  must  not  be  carried  too 
Cnr  I.  St  -.11111-11111;?  oecur.  In  the  fijruieti  the  dissection  tloes  not  go 
MM  (ill  US  u  im^rUt.  It  is  suited  only  to  cases  of  inodernt,4i  de^iees  of 
iH'tivpium,  and  is  1o  l>e  chosen  when  the  skin  has  not  heen  deeply 
UuniiHl.    The  insertion  of  tiaps  is  advlsahle  for  the  grreater  degrees 
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u|  tMuvwtty.      Von  Aunnon  fifjruj-es  the  same  method  on  a  larger 
itfuiu  repeat  the  caution  that  the  method  must  not 

I  V'  uiauy  devices  which  may  bo  employed  in  dealing  with 
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ectropium.  A  most  ingunious  one  involving  the  rormation  of  two 
Haps,  one  of  which  QUs  the  opening  tcadu  in  bringing  the  lid  bonier 
to  its  place,  and  the  other  nils  the  vacancy-  whence  the  Ilrst  flap 
was  dissected,  we  owe  to  Richet.  It  meets  cases  of  caries  at  the 
outer  edge  of  the  orbit,  resulting  in  dragging:  down  the  outer  can- 
thus  hesidi's  ortropiiim  of  thn  lower  lid.  To  supplement  it,  the 
edges  of  the  lids  are  pared  and  sewed  together,  not,  however,  de- 
stroying the  cilia^    See  Meyer  on  Diseases  of  the  Eye. 

BLEPII  AJM>PLASTTr\ 

The  transition  fi-om  restoration  of  the  lid  to  its  pi*oper  position 
by  some  kind  of  displacement  of  skin,  to  the  reconstruction  of  the 
lid  by  introduction  of  new  skin,  is  most  natural.  Many  cases  of 
ectropium  require  the  latter  inelhud,  and  fur  its  accomplishment 
we  may,  Ist,  ii«e  a  flap  from  Iho  adjacent  parts  kept  in  con- 
nection with  the  general  cirtMilatjon  by  a  pedicle;  'M,  we  may 
transport  a  very  tlun  piece  of  skin  from  a  remote  part  and  apply 
It  in  a  wound  (Wolfe's  method);  3d,  we  may  make  use  of  small 
bit„s  of  skin,  grafting  them  into  the  wound  as  a  mosaic,  the  method 
of  Reverdin. 

'The  last  method  is  suitable  where  the  skin  has  been  extensively 
destroyed  and  healthy  material  for  flaps  is  not  available.  It  can 
also  be  happily  employed  tluring  the  gniiiulalion  stage  of  burns  to 
prevent  or  jailigatc  deformity.  Partial  closure  of  the  lids  by  tar- 
soraphy  may  simultaneously  be  resorted  to.  The  pieces  must  be 
very  small  and  thin,  say  about  two  mi!limetri''s  square,  and  as  nu- 
merous as  occasion  demands.  When  in  place,  they  should  be  cov- 
ered with  gold-beater's  skin,  over  this  a  pad  of  lint,  and  all  held 
Jlmi  by  plaster  or  a  bandage.  The  outer  dressings  may  he  removed 
once  daily,  and  the  slate  of  the  grafts  will  be  seen  through  the 
gold-beater's  skin.  They  take  en  .1  whitt'.  sodden  appearance,  then 
become  red  and  seem  lost  in  granulation,  but  soon  a  healthy  cica- 
trix, I.e.,  epidermis  appears.     The  proceeding  may  bo  repeated. 

.Analogous  to  grafting  is  the  transplantation  of  a  considerable 
piece  of  skin  from  a  remoti?  part,.  This  proposal  emanated  from 
Mr.  Wolfe,  of  Crlasgow,  187.^.  Tlie  skin  may  \w  taken  from  the 
chest  or  the  inner  side  of  the  arm.  A  patterci  tlie  size  of  the  place 
to  be  filled,  is  to  be  laid  do\STi,  and  the  outline  of  the  piece  to  bo 
transported  must  exceed  it  by  eight  to  ten  millimetres  all  around. 
Subcutaneous  connective  tissue  is  to  l)e  completely  removed  and 
this  IS  most  easily  done  while  the  piece  is  being  lifted.  When  put 
in  aitu  all  bleeding  must  have  stopped  and  fine  sutures  introduced; 
cover  it  with  gold-biMler's  skin,  then  with  collodion,  and  overall 
cotton  or  a  bandage.    The  pai'ts  umst  not  be  disturbed,  althougii 
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the  bamlago  may  be  taken  rtff  in  two  dnvs.  The  g«ld -boater's  skin 
and  collodion  will  remain  unchanged  for  many  days.  The  epider- 
mis comw)  oir  and  the  piiwe  looks  very  white.;  sonictjmcs  it  becomes 
red,  moist,  and  like  ordinary  j^ranulutiun  tissue.  It  at  leuj^h  as- 
sumes a  firmer  character  and  may  correct  the  deformity.  Such 
material  is,  however,  subject  to  an  extreme  amount  of  contraction. 
A  flap  'Ai  inches  long  by  \%  inches  hroad  has  after  three  months 
been  reduct^l  to  1^  x  g  inches.  A  similar  amount  of  shrinkage  is 
usually  observed.  As  the  upper  lid  is  commonly  operated  on,  the 
union  of  the  tarsal  margins  [or  six  months  is  a  means  of  counter- 
acting the  etlects  of  tihrinkiug-.  It  is  both  interesting*  and  surpris- 
ing- that  in  «o  many  instances  (at  least  twenty  are  recorded)  the 
flap  sur\-ives  and  gives  desired  relief,  y<^t  it  sometimes  slou^rhs,  as 
twice  has  liappened  in  my  own  experience.  The  conditions  of  health 
are  extremely  Important,  and  that  the  flap  be  free  from  fat  and 
connective  tift.sue,  that  it  fit  accurately,  that  no  hemorrliajre  shall 
occur  beneath  it,  and  that  it  lie  absolutely  undisturbed  for  a  week. 
If  the  oiwration  fail,  some  other  methwl  may  be  tried,  or  it  could 
even  be  repeated.  The  wound  from  which  the  skin  is  talten  may 
take  several  weeks  in  healing.  TIio  operation  is  especially  to  be 
commended  after  buras. 

In  a  large  class  of  cases,  particularly  where  neoplasms  are  re- 
moved and  more  or  less  of  the  lid  is  sacrificed,  other  methods 
of  i"cplacing  the  loss  must  bo  employed  for  immediate  repair. 
Without  attempting  to  describe  all  the  possible  ways  of  meet- 
ing diltlculties.  cei-taiii  uiethods  will  be  ithisti-ated  which  have 
been  found  effective  in  my  own  experience.  There  ai"e  several 
situations  from  which  flaps  may  advantageously  be  taken:  Xst, 
from  the  temple;  3d,  from  the  forehead  on  the  median  lino;  3d, 
from  the  side  of  the  nosi',  the  naso-buccal  flap.  All  these  are  avail- 
abki  for  both  the  upper  and  lower  lids.  4th,  a  flap  nmy  also  Iw  taken 
from  the  repon  in  fi-ont  of  the  ear,  whose  base  shall  be  above  and 
near  the  zygoma.  This  is  in  a  diivction  opposed  to  thecourst^of 
the  blood-vessels  and  in  so  tar  is  disadvantagt?ous,  yet  if  necessity 
compel,  it  may  be  employed.  A  vertical  flap  fi-om  the  temple  whose 
base  is  below,  may  be  allowed  to  run  a  little  distance  into  the  hair, 
and  the  hairs  will  to  a  great  extent  fall  out  and  disappear  by  ob- 
literation of  the  follicler.  Sometimes  the  place  from  which  the 
flap  is  taken,  in  the  temple  for  instance,  cnnnnt  be  closed  by  sliding 
the  adjacent  skin — in  the  scalp  this  is  easily  remedied  by  movmg 
foi-ward  a  secuiul  flap  to  All  the  gap,  and  the  vacancy  thus  caused 
may  bo  left  to  granulate.  The  scar  which  results  is  puslicd  so  far 
back  as  to  be  covei-ed  by  hair  and  be  unobjectionable.  Even  on 
the  face  this  device  may  sometimes  be  practised. 

A  flap  from  the  temple,  when  designed  for  the  lower  lid,  should 
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be  more  or  less  \*crtical  and  the  pwiicle  be  a  little  hijarlier  than 
the  level  of  the  lid.  The  cut  on  its  lower  or  anterior  sitU*  should 
run  f;irtbL>r  buck  niul  down  tliaii  on  the  upper,  und  if  iiiiieh  of  'a 
wrinkle  occurs  in  turning:  it  down,  a  tri:)iig'lu  may  be  uxciscd.  and 
sufficient  bi-eadth  oC  pedicle  is  lo  be  allowed  to  permit  it.  Small 
trinnninffs  should  always*  Ik-  done  at  t(u*  time  of  o]>erjtinjr,  and  ex- 
tensive undermining  pmctised  to  lil>ei*atc  the  neijifh boring*  integu- 
ment. The  shon.onin^  of  a  flap  aftrr  being  lilted  will  usually 
amount  to  .ibout  one  foui-th  its  len;^h.  Accurate  coaptation  by 
numerous  very  ll/ie  black  silk  sutuivB  and  by  fine  pins,  Ho-culiud 
insect  plus,  wlien;  any  tension  occurs  is  indispensable.  All  bleed- 
ing nmst  first  be  staunched.  The  Linra  of  union  may  bo  covered 
with  contractile  collodion  nilngkHl  with  flbres  of  absorbent  cotton, 
which  makes  an  air-tiglit»  indexible  dressing  of  the  utmost  value. 
Adhesive  straps  ai-e  wholly  nei-iUess.  I  never  use  iodofoiTfii  and,  if 
antiseptic  clressing  is  required,  depend  on  absorbent  cotton  soaked 
with  sublimate  solution  1:  3,000,  retained  by  a  flannel  bnndagre;  it 
is  kept  constantly  wet  and  need  not  be  renewed  oftener  than  twice 
in  twenty-four  hours.  Sutures  are  allowed  to  remain  three  to  seven 
days;  pins  U%  lie  reniovrd  on  the  second  or  third  day.  If  any  ten- 
dency to  suppuration  appear  about  the  pins  or  sutures,  ivmove 
them,  wash  well  with  sublimate  solution,  and  either  continue  to 
apply  it,  or  sometimes  the  co]lodi<)n  and  cotton  dressing  may  bo 
reapplied.  If  at  an  early  date  the  wound  reopen  foe  a  short  space, 
insert  a  silk  suture.  Such  are  some  of  the  suggt^stions  suited  to  all 
plastic  operations. 

Another  mode  of  forming  a  lower  lid  is  by  hoi-izontally  sliding 
a  Qap  forward,  from  the  region  of  the  zygoma  (Knapp),  and  it  may^ 
if  needful,  be  met  by  one  from  the  side  of  the  nose.  An  instance  is 
represented  in  Figs,  iia  and  93.  The  divergence  of  the  lines  of  in- 
cision at  their  base  is  very  important.  The  case  was  one  of  can- 
cerous gr-owtli. 

Tltc  naiu>-bnr.cal  flap  is  proper  for  repair  of  the  inner  portion  of 
the  lower  lid,  and  less  satisfactorily  for  the  upper  lid.  If  the  tissues 
are  very  loosi',  a  coiisidenible  loss  of  substance  can  be  ivplaced  at 
the  nasal  side  of  the  lower  lid  without  making  any  flap.  In  Fig,  04, 
page  t;5:i,  excision  of  an  epithelioma  removed  the  inner  half  of  the 
lower  lid  and  skin  over  the  ix-gion  of  the  lachrymal  sac.  The 
deficiency  was  supplied  by  merely  sliding  up  the  cheek  which  was 
very  lax.  .\  vertical  cut  was  mnde  down  to  the  ala  nasi  ainiig 
the  na.so-bnccal  furrow;  an  incision  close  to  the  border  of  the 
lower  lid  was  carried  horizontally  baekwanl  almost  to  the  root 
t  fthe  /.ygonm.  The  whole  cheek  was  undermined,  taking  cai-e  to 
;.void  the  duct  of  Steno,  and  carried  forward  and  inwaiil  and  at- 
t  iched  to  the  inner   cantbus.    2fo   conspicuous   scars   were  left. 
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TliP  photograph  wns  tnkon  vi-i-y  soon  after  n-cover^',  before  swell- 
ills'  ^'*^*^  subsidi'd.  Soiiietinu's  thf  iiifision  backwai'd  may  bc^in  at 
tlttiout^rcaalhus  iind  Ihi;  reinaiiiiiig  |i.ii'Lor  the  loivi>r  lid  be  carried 
inward  with  thti  lonseni'd  che»'k.  Fref  division  or  the  external  caii- 
thul  li^Miiient  must  always  be  ])i'aeti»ed  when  the  lid  is  shddeu. 
If  the  inner  patl  of  the  upper  lid  is  also  involved,  we  must  take 
n  flap  from  the  jj:labell;i,  or  may  slide  one  Jicross  the  i^oot  of  the 
nos«',  relying  on  the  vessels  of  the  other  half  of  the,  face.  Figs, 
96  and  97  repivsent  a  ease  befoi-e  and  after  operation  when*  slid- 
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inff  the  cheek  inward  and  upward  was  combined  witli  a  flap  turned 
down  from  the  grlahelln.  The  ultimate  r*\*4ult  was  comely.  I 
onec  combined  the  operation  of  shdin;?  the  cheek  with  the  intro- 
duction of  a  transported  flap  (Wolfe's  inetlioU)  to  fill  the  lack  at 
the  inner  pnrt  of  the  upper  lid.  but  the  piece  sloujrhed  and  I  was 
obliired  to  slide  a  flap  from  above  the  root  of  the  nosi\ 

The  naso-bucca!  flap  can  be  made  to  form  an  upper  lid.  See 
figures  ilhistraTitiff  case  reported  in  "Trans.  Fifth  International 
Congress  of  Ophthalniolo^',"  1876.     (See  \v.\gi.^  'iUh,  Figs.  !»0  to  102.) 

A  flap  from  the  niiihlle  of  the  foreliead  can  be  utilized  for  the 
upper  lid  and  for  defi-cts  at  the  inner  cauthus  and  of  the  inner  part 
of  the  lower  lid.     Fi^^  U^  ivpresents  a  case  where  epithelioma  had 
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attackod  llio  rt'jrioii  of  Hu-  inruT  caiitlius  :iml  be^n  to  itenetrate 
the  orbit:  the  inner  hair  of  thu  iuM'i.'r'  liil,  tlut  caninclo  and  inner 
thii^  of  the  uppttr  lid  had  to  be  removed.  The  ilap  taken  fj'oiu  the 
foi-ehead  was  so  arraiig:ed  that  its  base  was  hiid  upon  llie  oppusil^ 
side  of  the  I'oot  of  the  noae;  the  art4*rial  supply  coming  from  the 
trochlear  branches  and  angrular  artery  of  that  side.  Before  it  was 
sewed  down  the  wound  in  the  foPt?head  was  rlos(H]  after  undermin- 
ing'the  skni  fi'L'i'iy.  the  brows  werv  slidden  to  each  other,  the  k^P 
in  the  upper  lid  was  easily  closed,  and  then  skin  was  removed  to 

make  a  bod  in  whieh  the  Hap 
could  lie  smoothly  and  with- 
out traction.  By  carryiitgr 
down  the  incisions  for  the  flap 
to  the  opposite  side  of  the  na- 
sal bones,  the  objectionable 
^vrinklingof  the  flap  is  entirely 
avoided  and  it  lies  so  smoothly 
that  it  is  hai-d  to  be  ilptectx-d 
after  a  few  months.  This  man 
was  exempt  for  live  years  from 
a  return  of  the  disease,  but 
now,  seven  years  afterward,  it 
has  rea  ppeared  exteusivety 
aud  entered  the  orbit. 

How  such  a  tlap  may  serve 
for  the  upper  lid  is  shown  En 
Fi;2r.38.    The  plioto^raiih  was 
taken  seventet^n  da,vs  ;ift<T  the 
operation  and  the  same  plan  of 
re:iching  aci*os.s  the  nose  cau  be 
ivcoguizcil.  TliL*  ix'lief  was  com- 
plete.  The  eclropium  had  beeu 
total  and  had  lasted  nine  years. 
Various  other  methods  must  be  rvsorted  to  as  exi^i'encies  arise, 
and  they  are  described  in  text-books,  but  1  have  stated  the  means 
ou  which  1  rcty. 

Blepharophitnosis,  or  narrowing  of  the  palpebral  upenint',  is 
generally  the  result  of  chronic  trachoma.  Itshui-tful  etfert  is  by 
pressure  of  the  lids  on  the  corncn,  and  it  is  to  be  relieved  by  two 
mtithoda  of  operating.  Tlie  more  usual  one  consists  in  splitting  the 
hdi*  apart  at  the  outer  angle  and  ivleasing  them  from  their  attach- 
ment to  the  bone  by  clips  of  the  scissors  through  the  canthal  liga- 
ment, and  liually  uniting  the  conjunctiva  to  the  skin  by  tlirco  fine 
suturea  This  is  canthnptasty  as  designed  by  Von  Animon,  and 
a  is  oftuu  done  as  aujuUary  to  operations  for  entropium.    Instead 
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Fip.  Ba.— ThcTimn'ahciMlfcnd  fac«  Imd  beon  burned  by  k*ro»enpoil.  There 
were  numerous  iilcora  Ju  tlit*  ttoalp  anO  on  thu  foreheiud  and  Kiu-h  deep  <■><•&• 
tricial  tiiwuu  ou  lUe  turolicud  that  the  best  uvalluble  maivriul  wux  by  tli<^  iioso- 
l)u<i'al  flap.  The  liltwd-vessels  tu  iiourisli  Et  were  fibitifly  IIion)  (mm  ihe  <>[>- 
posite  Hide  of  ihe  iiiedtan  IIor.  The  eclropiuiu  of  the  iip[>er  Hil  wits  coriiplcro. 
uiil  the  Unp  had  to  biwitmut  four  ini^hcHlotig.  Bot4icli>i4  innortiti);'  cho  flap  and 
uniting  the  tfap  in  the  (a*^,  the  edstw  of  the  upper  ami  lower  ltil»  wen?  freoh- 
ened  by  parinnir  thoir  ivIi^^h  lH>hiiitl  tlioHlia  for  two-tliinis  tlieir  h-n^tli  ami 
th^n  anitiii(f  hy  Kuttirejt.  Primary  utiinn  was  ohtalne^l  to  a  nuflifii^nt  deKfi^ 
and  the  coniwi  was  coverwl.  As  wen  in  Piir.  101.  *r(msidoralj]e  thiL-kciiini; 
and  invtcularity  remained,  wliifh  wua  (^riNitly  r«un!dit>d  by  a  eubM-quuut 
operatiun. 

Had  not  the  lid  bnrdpnt  l>een  unltM.  the  deformity  woald  hare  largely  nv 
tiimcd.  NanyiDonthsafWir.  tlieappearanpe-waxaeen  in  Fig.  108.  TheoutHno 
of  the  iucisiona  Ik  shown  in  Fie.  100,  A  shorter  flap  will  soitietime-i  snfflKP, 
bat  the  incisionH  are  the  siune  in  all  finpli  vtttwu.  Thedottcil  lino  iindfr  the 
lowpr  lid  ttliowH  how  far  this  cut  *a»  carried,  and  (Iil*  whole  check  wax  laid 
back.    The  tip  of  the  (lap  waa  cut  olT  to  ifive  it  proper  dlmpe. 
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of  cuttini?  the  IWs  apart  with  scinHors,  it  is  better  to  separate  them 
by  a  si>eciiluin  iinil  push  a  Bser's  calumet  knifo  or  very  narruw 
bistoury  into  the  etl^is  of  the  hd  at  the  out-i-r  aiife'le,  s]illttiiig  up  and 
down  along  tho  hoi-iler,  and  theu  cut  the  skin  in  a  btraig^ht  line  out- 
ward, hut  leave  the  coujuiictiva  iimiivided.  The  extt'mal  canthal 
liiT'iii**'"!^^  "ill  ^i"  severed  by  a  few  strokes  of  the  scissoi-s  to  free  the 
hds,  and  then  llie  conjunctiva  united  to  the  Bkin. 

In  ver.v  severe  cases  of  shrinking  of  the  conjunctiva  with 
biepharophimosis  ami  [M-rhaps  with  eiitixjpiiini,  a  plnstir  operation 
may  be  needed  and  this  I  have  called  eanthopliisty,  whili>  tlie  above 
operation  might  be  known  as  cantliolysis.  The.  lids  are  split  apart 
for  hair  an  inch  and  a  flap,  vvitli  apex  upward,  is  inserted:  to  obvi- 
ate  wrinkling,  the  cut  is  extended  downward  as  i-equired,  hoMi  on 
the  anterior  and  posterior  sides. 

Tursorap/iy.  or  the  uuituig  of  the  edges  of  the  lids,  has  bt-en  re- 
ferred to.  It  is  called  for  in  total  panilysis  of  the  f;icial  nerve 
inchiding  the  orbicularis  muscle,  and  may  unite  one-third  of  the 
]engt.h  of  the  lids  at  the  outer  angle.  Complete  union  of  the  edges 
of  the  lids  is  done  as  an  auxiliary  sonn-tinn's  to  operations  for  ectro- 
piuni.  ThL-  method  is  simple,  viz.,  paring  oil  the  posterior  angle  of 
the  tarsal  borders  by  a  Beer's  calamct  knife  and  uniting  by  stit-chea. 
if  the  lids  are  to  be  again  separated,  a  point  must  be  left  ununited. 


I^fJURIBS  AND  LacKRATIOKS  OP  THB  I*IDa 

Poti-fipr  hums  occur  by  accidents  in  hUisting,  and  may  be  cotn- 
pHcated  with  other  and  extensive  injuries,  as  we  find  among  miners; 
boys  often  sulfer  the  penalty  of  phiying  with  giini>owder.  Tlie  pain 
and  infUininiation  are  relievwl  by  cold  lotions,  while  the  removal  of 
the  unhurnt  powder  is  to  be  elK-cteU  by  patiently  picking  out  each 
little  granule  with  a  spud  or  cataract  needle.  The  process  is  tedious 
and  rather  painful.  Much  of  the  powder  will  come  out  with  the 
destpiainating  skin,  while  what  lies  below  the  epidermis  must  be 
picked  out  bit  by  hit,  soon  after  the  bum  is  produced.  Blistering 
after  the  skin  has  recovered,  has  been  suggested  to  bring  out  the 
remaining  granules,  but  it  does  not  si'cm  pi-nuiising. 

fyicf rations  and  vonjids  through  the  tarsal  border  mny,  when 
fresh,  be  easily  united  by  putting  a  line  pin  through  the  free  border 
of  the  turaus  carefully  stitching  the  conjunctiva  and  putting  in  the 
skin  as  many  silk  sutures  as  needful.  Over  all  apply  the  collodion 
cotton  dressing.  If  the  injury  is  old  and  the  parts  liave  healed, 
perhaps,  with  ectropiuni,  the  edgi-s  of  the  cut  must  be  freshened, 
the  normal  position  reston-d,  and  the  same  treatment  adopted. 
(See  Fig.  103  from  Lawson;  a  probe  is  insi'rted  in  the  canaliculus.) 

A  case  recently  under  treatment  is  illustrated  by  Fig.  104.    An 
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Italian  was  cut  in  the  face  by  a  roKoi*.  The  wound  involvod  the 
border  of  the  uppiT  tiil,  spilt  the  corm^a  and  pat»Rcd  down  throuAfU 
the  lower  lid  three  inclics  upon  the  cheek.  The  wound  of  Iho  face 
was  stwod  up  hffoi'C  h('  entered  the  N.  Y.  Eye  and  Ear  Ijifirmary. 
There  was  prolapse  of  the  iris  nnd  the  lens  was  partially  cataract- 
ous.  Tho  prolapse  of  iris  was  oxeisod.  In  hoalingr.  adhesion  of  the 
inner  boixier  of  the  pupil,  as  well  us  of  the  lens  ca|>sulL!  to  Ihi"  coniea. 
took  place.  Gradually  by  contraction  of  the  thick  scar  on  the  cheek 
which  had  united  with  suppuration,  the  lower  lid  heeaine  everted. 
This  was  after  many  weeks  n^iieved  by  excising  the  whole  lenfrtli 
of  the  cicatrix,  undermining  the  cheek  on  either  side  of  it,  and  at  its 
upper  extremity  making'  incisions  rig-ht  and  left  at  a  point  about 
one  quarter  of  an  inch  below  the  lid  border,  stretching  up  the  Hd 
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to  open  out  the  horizontal  wounds  and  pulling  theui  together  from 
the  sides.  This  I'aised  the  tarsal  tnJgc  to  place  and  brought  the 
lid  in  apposition  wiih  i,Ue  ;^lube. 

More  than  once  I  have  kown  the  lid  torn  away  from  the  inner 
canthiis  hy  a  hutton-hook  which  a  younj?  child  had  thrust  under 
\\.H  own  lid.  Tlie  tarsus  is  detached  ri*oni  the  supenor  conjunctival 
sitms,  and  in  replacing -it,  sutures  nniut  be  first  inserted  on  the 
inner  surface  through  the  tarsus  and  conjunctiva  to  secure  its  re- 
placement, ami  as  a  sepai-ate  step  the  wound  of  the  skin  united. 
In  a  recent  case  no  deformity  need  remain.  Very  recently  a  girl 
four  years  old  Inflicted  the  same  injury  upon  Iipt  lower  Hd,  tear- 
ing it  ofT  for  two  thirds  its  length,  and  when  hi-ought  to  nie  ten 
days  later,  suppuration  was  established.  It  was  necessarj-  to 
freshen  the  edges  <if  llie  wound,  to  extend  it  farther  outwai-*!  along 
the  zygoma  to  compensate  for  the  shortening  due  to  its  ha\ing 
fla]>pi'i]  looselv  for  so  long,  and  carry  it  well  inward.  Fine  silk 
17 
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sutures  and  the  coUotUon  fxitton  dressiog^  held  the  parlfi 
able  for  a  week,  and  despite  the  tai'diness  of  effective 
help,  union  per  primam  was  obt^aincd  and  no  dfrormiiy. 
accidents  liappt-n  hy  bni-stin^-  or  soiIu-waU'i-  Ixillles,  by  failingi 
butchers*  meat-hooks,  by  the  thrust  of  a  stick  or  of  tlie  borni 
cow,  L'tc.  Sometimes  the  levator  palpebne  is  torn  off.  oLi 
walls  of  the  orbit  may  be  fnictured.  Treatment  must  be  adi 
to  the  various  exigencies  which  arise.  If  a  canaliculus  is  tor 
may  have  to  search  for  the  remaininK  portion  and  open  a  way! 
the  sac,  which  probing  a  few  times  with  a  lachrTi'mal  sound  uilt 
keep  patulous.  If  this  be  impracticable,  the  uninjunxl  canolit^f 
will  usually  fulfil  the  physiological  re<iHirements.  ^ 

A  blow  or  fall  upon  the  brow  often  product's  a  wound  of  tbestdn 
which  docs  not  externally  indicate  its  real  severity.  It  may  wen 
small  and  likely  to  heal  by  lirst  intention,  but  suppuration  and 
gi'eat  swelling  often  occur  Ix'causc  the  skin  is  cut  beneath  bytlu 
sharp  edge  of  the  bone.  Sutures  are  of  little  use  and  indeed  maj 
be  harmful;  warm  poultices  and  antiseptic  lotions  arc  proper inti 
the  reaction  subsides.  fl 

Ecrhytnosis  of  the  Itds  happens  by  blows  and  falls  and  soni 
times  from  straining  in  whooping  cough  or  from  senile  degenen 
tion  of  tho  vessels.  If  moderate  in  amount,  stinmlatlng  lotions  ma; 
in  tlio  begitming  do  good,  such  as  alcohol  and  water,  or  as  follow! 
K  Tinct.  arnica*,  3iv.;  laq.  ammonii  acetatis,  ^i-;  Aqu^e.  ad^^ii 
If  there  be  a  large  clot,  the  practice  of  the  prize  ring  is  to  tap 
with  a  lancet  and  squeeze  or  suck  the  bloo<l  out.  The  proceeding 
not  strictly  antiseptic,  but  evacuation  of  part,  of  tho  clot  is  som 
times  good  practice,  carti  being  taken  to  suture  the  wound  or  clo 
it  with  collodion  and  cotton.  After  a  few  days  no  applications  ci 
be  nserul,  save  the  artist's  skill  who  "  paints  your  eye  wbde  Ji 
wait."  m 

Cotohoma  of  tha  lids  is  a  congenital  defomiity  which  rW 
occurs  aiid  usually  affects  the  upper  lid.  It  may  l>e  on  the  mkk 
or  nearer  the  inner  end,  as  in  a  case  which  fell  under  my  notii 
There  may  be  no  other  defect  of  stmcture.  But  much  more  eaOf 
sivc  deformities  are  seen  with  arrest  of  development  of  the  facfl 

Tr-eatinent  by  paring  the  etlges  and  uniting  the  opening  by  i 
turcs,  as  in  wounds,  is  obvious. 

Epicanthus,  sometimes  called  encanihus,  is  also  a  congenii 
malformalion  whose  name  is  derived  from  civscentic  fctlds  of  si 
which  mil  downward  from  the  inner  end  of  each  brow,  skirtrnj 
inner  canthus  and  disappear  over  the  lachiymal  sac.  But  in 
cases  several  other  conditions  coincide  with  this  and  are  of 
serious  moment.  These  are,  dedcient  development  or  absence  of  1 
levator  palpobrie  superioris  muscle,  narrowness  of  the  palpeh 
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slits,  with  a  U>tidenc,v  to  slope  upward  at  tbcir  outer  extremities, 
great  flattenin)]:  of  thy  ossa  nasi.  The  deformity  varies  in  degree, 
is  apt  to  be  hen^dit;!, ry,  and  to  be  assoclaiod  with  ih'fccts  in  the  de- 
vulopment  of  the  eye,  such  as  hypornietropia,  or  albinism,  or  ny&- 
tA£7inis.  I  have  seen  throe  cases  in  one  family.  A  striking  ciase  is 
figured  by  Von  Amnion.  Tlio  frontal  portion  of  the  otTii»iU>- fron- 
talis muscle  i.s  constantly  called  into  play  as  in  canes  of  paralytic 
ptosis,  and  the  head  has  to  be  tlirown  backward  ti>  look  at  objects 
which  lie  even  a  little  below  the  horixontal  meridian.  In  some  iii- 
st.anccs  nothing  can  be  done,  or  requii-es  to  be  done,  while  in  other 
cases  the  wrinkle  at  the  inner  canthns  is  nnplcasantly  conspicuous, 
and  can  be  i-eniedied  to  some  derive  by  excising-  fi-om  the  root  of 
the  nose  an  elliptic  piece  of  skin,  and  underniinin^  tlie  adjacent  folds 
very  freely,  so  as  to  loosen  them  from  their  pi^rioHteal  connections. 
The  wound  Is  closed  by  harelip  or  fine  pin-sutui-es,  and  a  vertical 
Hcar  remain.s  on  tliu  median  hne.  Besides  this,  it  is  sometimes  use- 
ful to  perform  the  usual  operation  of  canllioplasty  at  the  outer 
angrles.  I  )iave  a  photograph  of  a  chihl  who  had  a  high  degree  of 
this  deformity  and  aggravattMl  converging  s<iuint.  Nothing  was 
ever  done  for  her,  because  her  drunken  mother  found  the  pitiful 
condition  of  the  child  a  means  of  protltahle  mendicancy. 


AyKKCTlONS  OP  THE  MCSCLES  OF  THE  LlDS. 

Spa»m  of  the  orbicuiaris  occurs  iu  two  forms:  the  tonic  or 
partial,  and  the  clonic.  The  first  alfects  only  a  few  fibres,  is  hardly 
perceptible,  and  is  merely  a  tritting  annoyance.  It  comes  from 
strained  accommmlation,  or  sliglit  conjunctival  irritation;  rest  and 
general  clonic  are  appropi-iate. 

The  clonic  fonn  is  sometimes  called  facial  tic  anil  is  discussed  in 
treatises  on  nervous  diseast-s  (st-e  Gowers).  It  is  paroxysmal  and 
painful  and  the  spasm  oft^i^n  seizes  upon  other  facial  nniscles.  1  have 
seen  several  examples  of  this  allection.  The  face  is  thrown  into 
ludicrous  and  painful  g^rimaces.  and  the  spasm  is  excited  by  very 
slight  irritations.  In  the  case  of  a  car-di-iver  who  had  two  attacks 
of  it  under  my  observation,  it  once  seemed  to  be  produced  by  tlie 
seveit!  cold  of  the  winter  wind.  Only  one  side  of  the  face  was  af- 
fected, and  when  the  attack  came,  it  would  be  thrown  into  extreme 
convulsions:  the  skin  would  become  red,  the  mouth  he  dniwn  up, 
the  lids  tightly  stnit,  and  he  would  suUvv  severe  pain.  Such 
turns  would  happen  many  times  a  day,  and  they  recurred  during 
several  weeks.  He  appeared  to  derive  benefit  from  full  doses  of 
bromide  of  potassium.  I  have  seen  a  clergyman  whose  whole  face 
was  thus  contorted  in  interrupted  paroxysms,  and  for  whom  reme- 
dies were  of  little  value,  hut  after  several  years  I  was  happy  to 
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flild  titat  liis  alfi-i-tioii  liad  liocomo  nliiiost  impoiTcpLjbU-.  Aconiline' 
and  g'elsemium  ai^  n'uieiiiL's  ivlied  on,  but  uiutei-ia  uiwlica  Ls  ortfn 
uiSelesa.  A  less  serious  spa»iti,  which  is  a  kind  uf  nictitation,  may 
occur  as  an  unc«iiscions  habit  or  trick.  It  may  be  confined  entirely 
to  the  eyelids,  an<l  he  a  oong-i'nital  and  life-long-  pipcuUarity.  A  dis- 
ting"tiishi'ri  sculptor  of  my  acqiuiintance  is  tlius  affected,  and  has  aj 
little  impediment  of  speech,  A  lady  friend  had  It  for  seventy  years, 
and  Irt  powers  of  speet^Ii  wei-e  not  iitijiaired.  Sometiines  there  will 
be  a  piiint  uf  tenderness  over  tlie  supra-  or  inCi'a-orbital  nervt«,  or 
on  the  temple,  and  perhaps  at  the  back  of  the  neck,  or  the  cauRo  of 
i-ellex  irritation  may  bo  a  defective  toolh.  Should  such  tender  spots 
bo  found,  they  su^'t.'st  indications  of  tix^tment,  such  as  neurotomy, 
local  aiia>sthe9ia,  counter-irritsition,  hypodennic  injection  of  mor- 
phia at  the  place  of  tenderness,  otc.  In  many  cases  no  treatment 
avails. 

It  is  important  to  bear  in  mind  that  sometimes  the  intensity  of 
the  symptoms  can  be  greatly  ivlicved  by  removing  optical  and 
muscular  erroi-s.  Wliile  there  may  bi-  some  positive  nerve  or  cen- 
tral lesion,  romoval  of  peripheral  exciting  causes  may  greatly  abate 
the  distivssing  symptoms.  The  analog-y  of  such  cases  with  as- 
thenopia and  epilepsy  is  obvious.  The  following-  case  is  in  |>oint 
and  more  briffly  is  refi-rred  to  on  pa^e  1111. 


Dr.  I>.  W.,  47,  fimt  wvn  l)rt>.  S»th.  1S8S.  Hia  fatheT's  mother heeame  tnMine 
after  the  acLUiIcTLtaJ  ik'uth  of  her  huelwnd.  ilifi  father  has  ttecii  twlco  ctm- 
flDCtl  in  an  inwuia  jihylunj.  The  doctor  liiinaelf  re«eml>l«i  his  uiolher,  in 
will  mi*  fniiiily  lliew  Ih  tin  iiiMuiity.  No  hUtory  of  chorea  or  epilepsy  on  either 
Kitle,  I>r.  W.  hji«  »lu»yH  Ikhti  e«*>ily  exriteil,  (iiiick  to  tiiku:"  fifft-nr-e,  but  i« 
nuw  much  better  nble  tot-ojitrol  liimwlf  than  in  his  yooiigvr  djiys.  Kever 
had  Ryphilis,  rheuuiJtttxni.  or  i^out.     Children  ntroiitf  and  healthy. 

I>r.  W.  luiH  bUlTLTvd  iiuii-h  from  iiinlHriii,  which  aianifcMtit  itifelt  piirtjeularljr 
ill  tiettiirrAiiJii  mid  frontal  headafhe,  rt-curriug  ovury  two  weekn,  but  con- 
trollod  Ity  <|iiininn. 

In  the  «ui]iiuer  of  1881  \w  firnt  noticM  Iwitchhip  of  the  riuht  orbiculari* 
inuKele  and  coiuinlt^d  I>r.  Weir  Mitchell  who  ttUKUetited  nwrve  section,  but 
referrvd  him  to  Dr.  Thoniwon,  n-ho  tlioutiht  the  troublu  utuf  nrllex  (uid  cor- 
rected Ids  rofractiVB  error  under  dubol^la,  via., 

O.  D.  +  I.OOb.  3  +  I  00c.  as-  ll>'    V.  =  I. 
0.  8.  +  l-TUft    .        .       ax.  ]»0°  V.  =  I, 

The  rorrpfttion  was  ordered  for  reading  only.  Whili>  nsing  dulxiism  he 
was  freo  from  Mm-  MiMumimlit-  Hi-tioii  ui  the  orhirularii'  and  waa  winiewEiat  re- 
lieved by  the  u"e  of  the  ula-ww  for  »  time.  Later  on  the  tr*)iil>le  IncrtNUcd,  I 
ao  that  now,  Dec.,  IBHC,  all  the  iniineW  of  the  ricbl  side  of  the  faw  twitch, 
tbo  twitchiutr  beiniir  niu»l  luarkiil  mi  tho  orbieuluris.  wintr  of  tiow.  and  atiifle 
of  the  mouth  in  theurtler  mentioned.  Tliere  id  tremor  nf  lhe<M>MlKr  niuscles, 
pro*luclnp  nystaKmiin  whk-h  prevents  n  view  of  the  fundii.'*  of  the  rifrbt  i-ye. 
There  ha^  bc^^n  di]>ti>pia.  After  proloniied  twitching  there  is  nuiid)ne(i«  of 
the  right  aide  of  the  fuee.     There  In  now  tendi-meiw  over  the  iiui>i-a-i.irhlt«l, 
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infra-orbital,  malar,  mental,  aoi]  pulatUie  tw!^  of  Uie  riitbt  fltlh  iicrve  aiid 
aUo  over  the  )«tyli»UI  itmcnv.  wilU  liyp«nrHtheiiJa  u(  tbe  right  6idi>  uf  thu  fuco. 
Without  atropine, 

O.  D.  +  Ac-  M.  10'  V.  s  jg. 

O.  S.  +  i^c.  aJt.  SO*  V.  =  \l. 

The  above  giniwes  were  ordered  for  distance  with  an  additional  +  ^o.  for 
rcatUog.     u   Pot.  iod.  in  inorcnjiinj;  doses. 

Mar.  6th,  IBSi.— Haw  lieen  much  relieved  hy  distanpf  plas«e«.  Ij«mi  tonder- 
mover  bniiichf^  of  «iiprn-niu1  infra<arhital  iiLTvem,  iUtlioii||rh  th«»  tiposiiis 
occur  at  nislit  with  forinidorable  Beverity.  H»(l  tried  j>ot.  imi.,  hydriixiic 
acid,  and  e«lvanisni  without  effect.  Has  seen  Dr.  Janeway,  wh«j  tliluka  tlie 
leslou  may  txi  thicken iiiif  uf  u  iiur\'»  Hht!allt. 

Fub,  IMh.  18»8.— The  gla^aeti  grvatly  relieve  the  Rpasmaud  he  i«  unable  to 
pet  along  without  them.  The  twitching  is  eiceenlve  if  he  leaveH  tlieui  off, 
and  id  eoufinud  to  the  right  side  of  the  foco  ait  tiefore .  it  Is  greatly  tLggravaled 
by  any  excitement.  The  eye«  tire  more  quickly  in  reading  than  from  any 
other  oauM)  and  thij*  iimvokef  the  spaitiii.  He  Ik  often  oblif^ed  to  clotte  the 
right  eye  Ui  reading'.  The  twitching  ia  at  times  so  uxcetwivti  tltiU  he  ha»  great 
difficulty  in  gettini;  to  Mecp.  At  times  there  \»  twitching  of  all  the  mtuwIeB 
of  the  right  )4de  of  the  face  with  )>liglit  nuiiilfnewf.  Oci'a^ionally  there  Is 
pttwt)!  (right)  ami  trunHidnnibU' nibbing  and  uianipulatinn  ix  r(-«{Uiroi)  before 
he  ia  able  to  npen  the  right,  eye.  Diplopia  iw  an  oci'njiioninl  .lymptom.  Dnigs 
have  proved  almost  naeleti^,  although  the  bromide  of  ethyl  anil  a  Ai  solufifin 
of  cocaine  are.  however,  of  tcuporary  benefit,  ile  ban  olao  been  aomcTrhat 
relieved  by  galvaninm. 

Out  of  doors  he  rarely  Iim  any  troubla  The  nose  is  prominent,  limiting 
the  field  of  biuocular  vision  to  alK>ut  W.  Uovementof  O.  D.  outward  i» 
limited  and  irregular;  movement  of  0. 8.  outward  If  altto  llmilwl.  Prisma 
with  buM'H  out  ri-udor  oiijects  much  more  steady  aiul  dititinci;  without  them 
he  ]«eett  the  gas  Jet  a»  if  tlirough  a  fog. 

18  tibd.  =  ^'  odd.  =  13'  v,  d.  ^  5"  latent  oonv. 
IS'  (fl.  abd.  =  10'+  add.  =  18'  v.  d.  =  8*  t»nT. 

Javal'8  ophthalmometer  shown ' 

O.  n.  0.5  ±  ax.  . v."  Mid  145'. 
O.  9.  O.B  ±  as.  wraiid  IHO'. 
B  O.  I).  +  0.7SC.  ax.  10'  Z-  prism  1 T.  '"ase  out. 

O.  S.  +  0.508.  ~  +  0- ''5c  ax.  20*  Z-  pri«m  H,  baac  out. 

June  Ifith,  1888. — Ha*  found  nlx)ve  i^lawoti  *'  wonderfully  restful."  Before 
wearing  them  could  hardly  get  Ut  tdeep  tm  anenunt  of  the  twjtchuig,  and  then 
only  by  pinching  up  tlie  Hklii  over  the  right  t«mple.  Now  hiui  ii4i  trouble  in 
getting  to  Bleep  unlets  very  tired,  ilus  much  le^n  twiti'hing  and  lete  ptosis 
Ihtxii  formerly. 

18'  abd  =  8  odd.  =  13*  v.  d.  S*  conv. 

Patttltfsi'.t  of  the  Orbirntan's  ^fuscfef  or  Lngophthalmn.'i — 
causes  annoyance  by  exposure  ot  the  cornea.  The  eyif  is  tretted 
by  external  irritation  and  overOows  with  tears  which  cannot  be  di- 
rerr«*d  into  the  lachrymal  punrta.  Both  the  tensor  tarsi  and  or- 
bicularis arc  flaccid  an«l  the  lids  fail  to  hug  the  globe.  Chronic 
conjunctivitis,  and  even  inflammation  of  the  cornea,  arc  to  be  ex- 


ass 


pisjusja  or  tux  xts. 


pccted.  The  craw  bee  te  kskn  of  tbt  srantt  or  bdal  wem.  It 
te  twt  jneaaaaem  tar  Um  •rbtcalaris  lo  OKapv-  wbaa  other  nnades 
■ap^fied  bjr  the  inferior  btaaAeB  oC  the  boal  plnns  w  tnroived; 
but.  if  the  orbicvIarB  is  paraljzed.  aU  otlier  iBiiiithir  arc  alsD  api 
sailer.  The  cautcs  o(  Cacal  paralhr»i  an>  |ii  i  j^  i  iiL  or  fir 
the  tndc  of  the  nerrt,  or  are  in  the  bnin.  From  the 
ol  lU  course,  and  the  varvtj  of  tisairs  which  it  tzsTersis.  th*  aerre^ 
ii  grtativ  exposed  to  injury  and  it  may  be  whaQy  or  portiaPy  af* 
fectnL  One  need  ontT  rcmnnber  that  diseases  oC  the  «ttr,  and  ot 
the  lympbatic  stands,  aod  of  the  parotid,  are  all  fiaMe  to  do  nds- 
chief  to  the  facial  nenre.  As  to  the  cases  of  cerebral  disease.  El 
bv^p  ny*  that  beial  pan^yasy  ortginatias  fkwB  iMtens  of  the 
iB»ul»CT  the  orbicttlaria;  whiK  tf  it  proceed  from  tbe  cerebral  ped-j 
oackar  or  ftvm  the  central  gaBgtta.  or  froai  progpcasire  paraljrsiaj 
of  cranial  ner^-es,  or  from  spiaal  ooid  aBltrtioac,  the  orbkalans  ^ 
likely  to  f«cape.  Prriphefal  paralysis  of  the  aercath  aerre  ositany 
tJKlBdea  the  orbinitaris.  The  cases  of  partial  impgurment  are  most 
common.  I  have  seen  two  instances  of  total  paralysis  caoatxl  by 
wound  in  the  space  between  the  angle  of  the  Jaw  and  the  m^i^tuid 
pruuas.  In  the  case  of  a  maaoo  the  wound  was  iallicted  by  falling 
on  his  cnrn  trowcL  I  have  seen  this  patient  »ij:teen  years  after  the 
VouiKling  aod  found  partial  rpcovfrr  of  functioa  iu  the  bwial  mut^ 
cics.  For  seven  years  the  outer  half  of  tbt>  palpebral  Hssiun*  wasi 
closed  by  tartioraphy  and  then  they  were  fully  rv<^teii«d.  At  this 
date  (January.  18S9)  he  has  power  to  clcne  the  tids  enough  to  pro- 
tect the  cornea.  T'oion  of  the  ends  of  the  nervv  has  doubtless  oc- 
carred. 

Trtatment  wHl  be  governed  l>y  the  supposed  cause  of  the  lesion. 
Tlie  n'mwliw*  to  be  used  will  siigipest  themaelvtSL  If  the  cornea  bo 
much  cxptmeii,  it  may  be  necessar?-  to  wear  a  faanda£n%  or  to  partly 
close  the  lid  by  a  stnp  of  plaster  near  the  outer  canthus.  Ihirii 
sleep  the  lid  will  drop  a  little  from  its  own  «-eight,  bt^iuse  the  lera^" 
tor  fe  reUai-d  and  t  he  cornea  turns  up  so  as  to  be  covered,  even 
when  paralysis  Is  total  One  of  the  apgrax-ations  of  the  trvuble 
coOMa  from  llie  frequent  wiping  of  the  eye  to  giet  rkt  of  the  tvars, 
and  the  lower  lid  is  dragged  down  to  an  additional  degree,  and  may 
Ms»  into  pi'!nnan<'iit  rrtropium.  When  this  state  arrives,  reliof 
wil  be  affordrti  by  panng  the  edges  of  the  li»ls  for  ten  to  fifteen 
-jaiMw*  at  Mu^  outer  canthus,  and  uniting  them  by  sutures  to 
g^,rl-^  ttr  palpebral  opening  {tarattraphtj).  It  is  needful  to  pan* 
Mnr  salr  «b«  *»«»■  »"'•''''  "'  ^^"^  tarsal  edgvs  and  the  cilia  aro  lori 
T^  sutures  shouM  be  left  in  xitu  trom  four  to  six 
1  torn  latdj  4»*o  a  ">»"  ^'^^  whom  I  did  this  operation  8ev«i 
^m^maA  tk  ^^  '^  *^*'*^'  ™"^""*^  ""^'l  within  a  few 
paralysis  and  the  drug  of  the  lax 
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finally  brought  on  troublesome  cctropmm  of  the  lower  lid  at  the 
inner  eaiithus,  with  a  ix'tiini  of  the  foiinei'  epipbor:i.  1  [RTformed 
another  operation  of  tarsorapliy  at  the  inner  caiithns,  which  had 
Iwcn  previously  done  at  the  outer  canthus.  I  diss».'cte(l  up  a  paral- 
lelogram of  skin  above  and  below  the  canaliculi,  for  a  space  which 
l*eachtKl  from  the  commissure  to  throe  ininiinetres  beyond  the 
puncta.  I  turned  the  raw  surfaces  of  the  Utile  flatw.  i-.iis«I  fr-om 
the  respeetivc  lids,  a^inst  each  other  and  stitched  through  them. 
The  puncla  were  thus  turned  inward  and  out  of  sight,  llie  edges 
united,  and  the  palpebral  slit  was  left  as  a  narrow  oval  through 
which  the  pupil  could  peep,  and  the  annoyance  of  the  epiphora  was 
renmve<i. 

Ptosis. — There  is  a  so-called  spurious  ptosis  or  drooping  of  the  up- 
per lid  due  to  chronic  Lruehoma  and  which  remains  after  the  disease 
is  practically  cured.  The  lid  can  Iw.'  rMis(,'d,bnt  not  io  Ihi;  full  height- 
Tlie  levator  is  not  paralyzed,  but  its  action  is  hindered.  Genuine 
ptosis  indicates  partial  or  complete  paralysis  of  the  levator  palpe- 
jne  superiuris.  It  may  concur  with  impatruieut  of  other  juuscles 
ipplied  by  the  third  nen-e,  or  l>e  isolated.  If  complete,  the  upiM-r 
lid  covers  nearly  all  the  conica,  and  is  raised  only  by  extreme  con- 
traction of  the  occipit-o-frontalia,  which  lifts  the  eyebrow,  and  by 
traction  on  the  sliiu  pulls  the  lid  up  enough  to  enable  the  patient  to 
peep  under  it,  when  he  throws  his  he^td  backward.  The  attitude  of 
the  head,  when  such  patients  attempt  to  use  their  eye,  is  highly 
chanicteristic.  Ttie  caust-s  of  the  disease  ai-e  perlphenil  orcenti"a.L; 
tlie  most  freiiiieut  is  syphilis.  It  may  be  well  tu  remark  that  a 
little  drooping  of  the  lids  may  be  congenital,  and  may  be  conlined 
to  one  eye  or  affect  both.  The  true  action  of  the  levator  is  con- 
spicuously suggested,  when  the  only  muscle  able  to  act  on  the  lid  is 
the  occipito-frontalis.  The  latt-er  simply  stretches  the  skin,  and  if 
lax.  can  exert  but  little  etfect,  white  the  levator  putts  from  the  cavity 
of  the  orbit  and  i-oHs  t.he  lid  over  the  convexity  of  the  globe,  and  at 
the  same  time  causes  a  furrow  in  the  skin. 

The  treatment  of  ptosis  consists,  fii-at,  in  combating  the  cause  if 
this  be  ascertained;  second,  in  stimulating  (he  muscle  by  the  fara- 
dic  current  of  electricity;  thirdly  in  operjtting.  ^Vs  to  the  fli-st  in- 
dication, we  give  iodide  of  potassium  in  small  doses,  gr.  v.  ter  in  die, 
for  supposed  rheumatic  eases,  and  in  largt'r  doses  with  mei"ciirials 
in  syphilitic  easfs.  This  tl'(^atment  should  be  l^eld  to,  for  four  or 
six  weeks.  After  the  first  week  or  two,  the  battery  may  be  used 
for  a  few  minutes,  once  daily,  or  as  often  as  practicable.  W'itti  one 
pole  behind  the  ear,  the  other  is  placed  on  the  lid,  and  the  cunvnt 
should  be  only  of  moderate  strength. 

After  the  bipse  of  three  or  four  months  without  adequate  im- 
provement we  may  employ  ait  operation,    TIio  wmiyval  of  a  por- 
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lion  of  skin  and  orbiculaHs  flhrM  is  the  old  mode.  Pajrpnstech«r, 
IStJl,  suggtiiled  the  iiiti-miiirtion  of  suturvs  beneath  tlie  skin  to  run 
u|)  to  the  forehead  nbove  the  bi*ow,  to  be  lied  tightly,  and  by  the 
n^siilting:  cicatrices  after  they  liave  cut  out,  reef  up  the  lid.  Wtwker 
has  eumbined  excision  with  sutures  in  a  manner  portrayed  in  the 
Ajriires,  A  portion  of  skin  and  muscular  fibres  is  removed  from  the 
upper  hair  of  tlio  tarsus  and  its  breadtli  will  depend  on  tlio  fulnesa 
of  the  lid.  A  gtrong-  thread  is  entered  at  a  above  the  brow,  pushed 
beneath  It  and  the  skin  of  Ww-  lid,  kpeping-  close  to  thi"  tarso-orbital 
fattcia,  and  coming  out  at  Ihe  upper  edgt*  of  the  wound;  it  glides 
over  the  muscular  flbi-es  and  then  dips  under  the  skin  and  muscle 
at  the  lower  edge  of  the  wound,  emerging  is  carried  Irajisversely 
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for  a  space  of  about  five  millimetres  and  then  travels  back  on  a 
reverse  coursi-  uptofc.  Two  such  sutures  are  iijtixpduced.  They 
ai-e  lied  win,  a  bow  knot  ovei-  a  r<jll  of  plaster  and  tightened  from 
time  to  tinie  as  they  grow  slack.  The  wound  is  thus  pulled  toother 
and  lliu  tint'  amount  of  etT^-ct  is  to  be  atli-mled  to.  As  the  sutures 
cut  IhrouKh  the  tissues,  cicatrices  ai-e  formed  which  liold  the  lid 
up  pennajicntiy.  The  proceeding  is  ingenious  and  superior  to 
simple  exciHioi,  of  a  flap.  I  have  d'jne  it  with  benefit  in  a  case  of 
<'P'^l*'"l'»'JlilfRiu  exterior  bilaterahs,  where  not  only  ptosis  but 
panilysis  of  all  the  extrinsic  muscles  existed.  The  case  was  con- 
genital  anU  tl\o  k-sion  nuclear.  If  other  branthes  of  the  third 
nerve  ai-e  paralyzed,  it  may  be  inexpedient  to  cure  the  ptosis 
because  the  patient  will  bo  subjected  to  the  distressing  annoy- 
ance of  double  vision. 

The  drooping  uf  the  lid  succeeding  tmchoma  may  be  relieved  by 


THE  EYELIDS  AND  CONJUNVTIVA. 


265 


eutuivs  employed  in  a  iniiiinLM' siniiUir  tu  Uotz's  operation  for  en> 
U'opiiiiiMOnii-niiijj:)-  An  incision  is  inadi- just  below  the  upper  edge 
of  the  tarsus  and  pai-allfl  t-o  it.  Some  orbicularis  fibres  may  be  ex- 
cised. With  a  sharply  cm'vtU  ii«t<lle  the  thivad  is  pushed  along 
the  surface  ami  upper  edge  of  the  tai-sus  Ihroug-h  the  conjunctiva, 
until  it  loops  up  the  ciil-de-sao  and  returns  upon  itself  bt^iieath  the 
skin  to  come  out  at  the  upper  part  of  the  wound.  It  never  traverees 
the  skin.  Three  sutures  may  be  used.  They  are  tied  tig-hlly  and 
allowed  to  remain  two  to  five  days,  accortlliiy  to  the  de^rree  of  re- 
action. Tlie  skin  wound  is  closed  as  usual.  Dr.  Grnening  reports 
very  satisfactory  results. 

Di-ooping  of  the  lid  from  redundancy  of  skin  is  easily  cured  by 
removiiig  a  suitable  flap. 

The  proposal  to  advance  the  tendon  of  tlie  levator  has  not  met 
with  general  adoption;  it  is  not  effective  enou^rh  to  b**  useful.  An 
attiMupt  has  been  made  to  enable  a  patient  to  open  the  eye  by 
usin^  a  cord  of  itulia  nibber  (Von  Bibber),  one  end  of  which  was 
fastened  by  plaster  to  the  lid,  ami  the  other  to  the  forehe.ad.  AVith 
the  sauie  object  a  sprinj^  elamp  to  pinch  up  a  fold  of  skin  lias  been 
devised,  to  be  worn  habitually.  NelLlitT  the  clamp  nor  the  rubber- 
band  cumuiend  themselves  iu  point  of  elegance  and  not  much  iu 
utility, 

A  modei-at*  decree  of  ptosis  is  one  of  the  symptoms  of  dis^-ase 
of  the  sympathetic  in  thi-  neck  which  was  flrst  pointed  out  by  Hor- 
niur.    It  will  be  referred  to  later. 


Burns  of  the  Eye. 

Superficial  bums  of  the  tegument;iry  surface  of  the  lids  need  not 
detain  UK,  but  those  of  the  conjunctival  surface  are  luiportant  be- 
cause thej'  oft'Pn  lead  to  adhesions  of  the  hd  to  the  globe  or  to  each 
other.  Caustic  materials  or  melted  metal  are  the  usual  causes  of 
the  aceident :  for  Instance,  fre-sb  mortar,  lime,  nitric  or  other  acids, 
ammonia,  melt^'d  lead  or  iron;  and  red  pepper  may  be  mentioned, 
which,  while  not  destructive,  la  e-ttremely  irritatin>f. 

When  lime  {^^1s  hito  the  eye,  it  must  be  wa-shwl  copiously  with 
water,  hut  the  only  efTective  means  of  removal  is  by  forceps,  or  a 
spud  or  curette;  wipingrout  tlie  coarser  masses  with  a  bit  of  rag- 
will  Starve,  but  the  little  pieces  which  remain,  eat  tluiir  way  into  the 
tissue  and  lM?come  incoi-porated  with  it.  At  the  inner  canlhus,  and 
in  the  cul-de-sne,  it  will  be  lodged,  and  must  be  dug  out  patiently 
and  thoroughly.  Often  ether  must  be  adminLsti'ivd.  After  com- 
plete removal,  syrin{;re  away  all  particles  with  warm  water.  Tlie 
relief  fur  paiti  is  cocaine  and  cold  wat4-r.  Of  coiu'se  an  anodyne 
may  be  given.    The  danger  is  of  adhesion  of  the  lids  to  the  globe. 
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and  of  deep  opacity  of  the  cornea.  The  lids  must  W  pulled  away 
from  the  fyo  and  adhesions  torn  several  liiues  daily,  and  in  uiild 
cases  gooJ  wUl  loUow.  Nothing  can  prevent  the  formation  of 
attachmt;nts  in  case  the  burn  is  deep,  as  the  residlinjc:  ulcer  slowly 
granulates  and  contracts.  Shields  of  load,  and  divssin^  with  Hut 
and  s^vcet  oil,  and  pullinp:  the  lid  away,  are  then  unavailing:,  but  a 
shell  of  g"lass  resembling'  that  used  as  an  artificial  eye,  transparent 
and  convex  enoufrh  to  leave  llie  cottii'^  \intonchwI  has  lately  been 
tried  with  sonio  success.  T  should  advise  a  mixture  of  iodoform  and 
vaseliiio  on  the  cornea  in  bad  cases  where  iU  inllltratiou  threatens, 
say  3  i.  ad  5  i. 

Fulminate  of  silver  or  mercury,  which  are  used  in  percussion 
caps  and  in  boys'  torpedoes,  besides  their  terrific  explosive  power, 
have  a  peculiar  destnictiveness  in  the  kind  of  bum  produced.  The 
conjunctiva  bt-conics  covered  by  a  deep  ffray  thick  exudation,  which 
can  be  pulled  otT  in  sheets,  leaving-  a  raw,  bleeding  surface,  and  is 
speedily  i-eproduced.  It  resembles  tho  worst  forms  of  diphtheritic 
exudation  and  is  attended  by  severe  inflammation.  The  cornea 
may  shaiv  in  the  process,  and  if  it  do  not,  is  most  liable  to  ulcera- 
tion. The  destiiiction  of  tlm  conjunctiva  leads  to  adhesions  of  the 
lids  to  thtj  g^lobe.  I  have  seen  two  accidents  of  this  nature,  and 
their  results  were  deplorable. 

Burns  hy  melted  metai  are  often  Ies.s  severe  than  those  due  to 
lime,  because  when  the  metal  cools  it  is  taken  out  as  a  cup,  and 
there  is  no  continuously  destructive  chemical  action.  Nitric,  sul- 
phuric, and  acetic  acids,  can  do  great  Juischief.  They  are  to  be 
waslied  out  with  cold  water  freely  applied,  and  the  case  treated 
for  subsequent  reaction.  Ammonia  causes  a  more  superflcial  es- 
char, and  is  exiiuisitely  painful.  For  i-ed  pepper,  however  dastardly 
its  intentional  use,  it  may  be  said  that  it  does  not  cauterize.  The 
ulcers  caused  by  burns  are  damaging  to  sight  in  the  ratio  in  which 
the  cornea  has  been  involveti.  But  a  better  result  can  generally 
be  expected  than  the  first  look  of  the  case  suggestji.  Se^-eral  weeks 
or  months  will  l>c  needed  to  heal  the  ulcer,  and  meanwhile  the  eye 
is  to  bt»  nursed  and  pr-otected  from  medication. 

Symblephnron . —  When  the  ultimate  contraction  has  been 
reached,  we  liave  adhesion  of  the  lid  to  the  globe,  called  s^m- 
hUphayon,  and  the  question  of  repair  Is  to  lie  considered.  The 
dilTlcuUii's  are  in  pj-oportion  to  the  extent  of  adhesion.  For  colum- 
nar liinds,  good  results  are  possible;  for  total  attachment  of  the 
whole  lid-surface,  the  difflculties  of  an  operation  are  great.  No 
good  at  all  is  to  be  had  by  simply  dLssocting  the  tarsus  and  globo 
asunder— the  lid  is  surn  to  go  back  to  Its  old  site.  Naturally,  the 
lower  lid  is  the  most  frequent  sufTci-cr.  Traction  on  the  cicatrix,  long 
kept  up,  will  i)roduce  in  it  some  stretching.    The  cure  is,  however, 
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hy  mcins  which  shall  not  only  separate  the  lid  from  tlie  fflob«, 
but  prnvent  ivadaptation.  For  cnlnmnivr  attachments,  the  old  pro- 
posal or  insertiiifr  ^  Ifiid  wiro  tlirnu^h  the  mass  at  the  fornix  is  of 
value.  It  has  to  ho  worn  unltl  a  ijej-niaiient  hole  is  roniied,  whJL-h 
shaU  be  lined  by  a  kind  of  cpith(>liuin;  thrn  the  adhesions  may  bo 
;ut,  and  the  parts  can  be  kept  from  i^owin;?  together.  But  this 
operaiion  is  superseded  by  one  of  Arit's(Fig.  108).  Hedis-M-clsdowu 
the  frenum,  bpginning*  on  the  globe,  until  he  lifts  it  up  to  the  fornix. 
Through  its  free  end  a  thread  amu'd  with  two  needh's  is  passed, 
and  these  £Lre  pushed  throuj^h  the  cul-de-sac  to  the  surface  of  the 
skin,  and  thti  thread  tied  over  a  roll  of  plaster  or  bit  of  wood;  by 
tliis  device  tlie  outer  surface  of  the  coliunn  is  laid  against  the  globe. 
The  raw  surface  is  now  covered  over  by  bringing  down  llaps  of 
conjunctiva  from  either  side.    A  glass  shell  may  be  worn  over  the 
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globe  which  will  aid  in  preventing  contraction.  If  the  new  tissue 
overlap  the  roniea,  it  may  Iw  left  in  situ  and  the  dissection  niado 
where  the  edjje  of  the  cornea  should  be,  as  in  Fig  107. 

For  more  ext<'nsivc  degrees  of  symblepharon,  another  operation 
is  available.  The  adhesions  are  dissected  down  to  the  fornix,  then 
the  vacancy  on  the  glolu'  Is  to  be  filled,  while  Ihe  lid  is  left  to  itself. 
Instead  of  sliding  flaps  of  conjunctiva,  as  may  he  done  in  mild 
cases,  a  kind  of  slitig  is  made  in  this  way:  from  ni^r  on  i>  side  of 
the  vacancy  a  curved  incision  in  the  coitjunctiva  is  carried  around, 
just  outside  the  cornea,  to  the  opposite  side  of  the  -vacancy. 
Thvw.  another  incision,  concentric  to  and  outside  this,  is  carried 
around,  but  its  extremities  must  not  come  nearer  to  the  vacancy 
than  five  to  seven  niillimel.res.  It  may  even  go  up  to  the  fornix, 
and  with  the  fli-st  incision  it  incloses  a  band  which  may  be  frora 
Ave  to  eight  uilllimetres  wldew  Care  is  taken  to  make  the  ends 
of  the  band  the  widt^st  part,  by  turning  the  extremities  of  the 
upper  wound  upward.  The  bund  is  then  loosened,  except  at  its 
ends,  and  slipped  down  over  the  cornea  to  tako  its  place  in  the 
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f^\t  made  by  removal  of  the  adherent  cicatrix.  It  is  convenient 
to  put  threads  into  the  edpe  next  the  cornea  iM-roiv  making  tho 
outer  incision:  they  serve  to  hohl  :ind  diiiw  down  tho  flnp,  and 
are  used  to  fasten  it  in  place.  They  may  be  carried  entirely 
through  the  lid  and  tied  on  the  skin.  Some  ittadjustinent  of 
intervening  and  iidjaceni  conjunctiva  ik  i-eqiiired,  whili'  the  flap  ]& 
carefully  Tastxined  by  Hne  sutures  in  jIs  btsd.  Tlie  spot  from  which 
it  has  been  taken  is  left  to  itself.  That  in  time,  by  ^jrninulation,  be- 
comes covered  by  a  tiasue  wliich  jK-rfectly  resembles  normal  con- 
Juncti\-a.  The  result  of  the  operation  is  most  fortunate,  and  T  liavo 
done  it  fwveral  times  with  great  satisfaction.  Operations  by  put- 
ting* in  scpar'ute  flaps  froiii  eillier  side,  twisting'  them  down,  and 
uniting-  them  by  suture  at  their  free  ends,  have  been  done  by  K.napp, 
Teale,  and  others.  Mr.  Teale,  who  first  .suj^juv^ted  conjunctival  flaps, 
appliwl  one  to  the  inner  surface  of  the  lid  after  it  had  been  dissected 
otr  and  applied  anuther  flap  to  tlie  eyeball,  su  that  Ihi^  opithclial 
surfaces  should  be  in  contact.  For  eases  which  may  be  too  bad  for 
this  pPoceedinjTf  K'raflinf?  of  bits  of  conjunctiva  from  tho  rabbit  is 
available,  and  residls  in  ln-ncflf.  In  most  of  these  eases,  the  loosen- 
ing' of  the  adherent  scar  is  to  be  done,  for  i^lief  of  pain  and  discom- 
fort, without  rejjard  to  sig:ht.  In  many  others  additional  opera- 
tions, chielly  iridectomy,  may  be  needed  lo  i^ain  better  vision. 

The  transplantation  of  poi-tions  of  conjunctiva  from  the  rabbit 
is  serviceable  in  extrtuue  c;i&es,  and  aided  b^'  wearing  a  g'lass  shell 
will  often,  as  my  own  expcrienco  has  shown,  give  success.  It  is 
also  the  only  uvaihihle  method  in  attemptin;?  to  make  a  conjunc- 
tival cavity  to  permit  the  insertion  of  an  artificial  eye.  I  have 
lately  seen  a  boy  on  whom  I  operated  eleven  years  ago,  when  ho 
was  twelve  years  old.  The  eye  was  lost  and  rwluced  to  a  slump, 
and  extensive  symblephai-on  existed.  It  was  nupossible  to  wear 
an  artificial  eye.  In  March  the  adhesions  were  dissected  away  and 
as  large  a  strip  as  could  be  taken  from  the  rabbit's  eye,  inserU'd. 
'Soon  after  a  very  small  shell  was  wora  and  the  size  gradually  In- 
creased. In  May  following,  the  operation  was  repented,  and  larger 
shells  employed.  In  four  months  longvr,  a  suitable  artiBcial  eye 
cunlil  be  woni,  and  now,  1889.  he  continues  to  wear  it  and  the  con- 
junctival cavity  is  capacious  and  perfectly  healthy.  Pieces  of  mu- 
cous membrane  can  be  taken  from  the  lower  lid  and  transported. 

Anchifloftlephatxm  is  the  adhesion  to;rether  of  the  tarsal  bor- 
ders, and  is  a  result  oT  bums  and  of  woumls.  It  is  easily  remedied 
if  there  be  any  free  spot  or  hole  tvom  which  to  start  in  separating 
the  lids.  If  not,  the  attempt  is  useless.  One  must  establish  a  per- 
manent hole  by  wearing  a  metal  ritig  oP  other  method.  But  such 
a  necessity  has  never  occurred  to  me.  Sometimes  the  litis  are  both 
completely  attached  to  the  glolH',  and  aUo  adhere  to  each  other  at 
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their  margins.  For  such  cases  no  interference  is  proper.  Such  a 
case  is  exhibited  in  the  illustration,  where  complete  occlusion  was 
caused  by  a  piece  of  red-hot  iron,  both  searing:  and  sealing-  up  the 
eyeball.  The  same  result  is  sometimes  procured  when  for  cancer- 
ous disease  both  the  globe  and  part  of  the  lids  must  be  removed. 
Under  such  conditions  all  of  the  conjunctiva,  both  palpebral  and 
bulbar,  must  be  dissected  off  and  the  edges  of  the  lids  pared.  Such 
an  operation  was  necessary  in  the  case  of  epithelial  disease  of  the 
lids  which  ultimately  passed  to  the  eyeball  figured  on  Colored 
Plate  No.  VL 


CHAPTER    HI. 


BIfiE,\SES   OP  THE   LACHRYMAL    APPARATUS. 


Anatomy.— Vie  have  to  do  with  the  secretory  and  with  the  ex- 
cretory parts  of  the  apparatus.  The  former,  which  supplies  the 
tears,  consists  of  a  series  of  small  follicles  situated  in  the  superior 
conjunctiva!  cul  de-sac,  and  the  lachri-malf^land,  while  the  conjunc- 
tiva itself  also  secretes  moisture,  which  may  be  couuled  part  of  the 
lachri'mal  fluid. 

The  lachryuiiil  ^land  Is  lodged  in  a  fossa  at  the  upper  and  outer 
aug'lc  of  the  orbit,  and  may  be  felt  by  the  fhiyer  indislinctly,  as  it 
Is  overhung  by  its  rim.  It  is  an  acinous  j^laud  like  the  pai-otid, 
8Ubdivid4Hl  into  a  smaller  and  a  larger  lobule,  which  are  separated 
by  a  septum  of  fascia.  The  smaller  is  sometinips  called  an  acces- 
sory gland.  Then-  an*  numerous  isolated  acini  lying-  near  the  prin- 
cipal masses.  Tlu;  size  of  tin?  chief  gland  is  variable,  but  maybe 
stated  at  twenty  millimetres  in  length,  eleven  to  twelve  millimetres 
from  before  backwai-d  (breadth),  and  five  millimetres  in  thickness. 
It  is  concavo-convex,  and  lies  against  the  periosteum.  Numerous 
ducts,  whose  orifices  aiv  from  ten  to  twelve  In  number,  give  exit 
t«  the  secretion  at  the  temporal  side  of  the  superior  fornix.  The 
tears  contain  \,2b  per  cent  of  sodium  chloridn  and  0.5  per  cent  of 
albumen. 

The  excretory  appai-atus  begins  a*  minute  openings  (the  puncta), 
about  six  millimeti'es  froTU  the  inner  angle  of  the  lids,  which  lead 
mto  small  canals  (canaliculi),  and  they  unite  to  empty  by  a  com- 
mon orifice  into  the  side  of  the  lachrymal  sac.  Tlie  sac  rises  a  little 
above  the  place  of  entrance  of  the  canaliculi,  and  is  eontuuious 
below  with  the  Inch  ry  mo -nasal  duct,  which  empties  into  the  inferior 
nasal  fos.sa,  behind  the  tip  of  the  inferior  turbinated  bone.  The 
total  length  of  the  sac  and  duct  is  about  one  inch  ttwenty-flve  mil- 
limetres). Its  section  isovoidal,  with  the  lung  axis  from  lieforcand 
outwaixl,  backward  and  inward.  Its  calibre  varies  greatly,  and  its 
shape  may  also  vary.  lu  the  same  .hUuII,  from  which  the  soft  parts 
have  been  cleared,  I  liave  seen  the  duct  on  one  side  to  be  ivund, 
and  not  more  than  three  miUimetivs  in  diameter,  and  on  the  other 
t'O  be  oval  in  section,  with  its  major  axis  six  millimetres  long. 
The  membrane  lining  the  duct  and  sac  is  like  that  of  the  nostrils, 
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being  both  a  periosteal  and  a  mucous  membrane.  It  is  highly  vas- 
cular, thick,  and  covered  by  cylindric  epithelium,  lyi"*f  *"  soi-cral 
layers  of  spheroidal  celts.  The  cylindric  cells  are  by  some  declared 
to  be  ciliated.  Next  tlie  bone  the  membrane  is  spong-y  and  erec- 
tile. It  is  thrown  into  folds  at  two  or  three  points,  via.,  at  the 
jimetinn  oT  the  sue  uiid  duct,  which  con-esponds  with  the  beg:inniDg 
of  the  liony  portion  of  the  tuhir  in  the  aw^endiiig'  process  of  the 
superior  maxillary  bone,  and  also  at  the  lowcnnosl  pui-t,  where  it 
coniinimicates  willi  the  nostril.  Therti  is  also,  sometimes,  a  loss 
distinct  fold  at  its  middle.  The  lining'  membrane  of  the  canaliciili 
is  tJiin  and  pale,  ;ind  the  pimcta  are  a  little  whiter  than  the  neig'h- 
boring'  membrane.  They  point  toward  and  rest  in  contact  with  the 
jrlobe.  Muscular  fibres  surround  iliesc  upenin(?s  like  Bphinctci's, 
and  they  are  held  in  apposition  witli  the  eye  by  the  action  of  the 
orbicularis  and  tensor  tarsi  musfles. 

The  latter  lies  behind  the  lachrymal  sac,  and  the  tendon  of  the 
former  crosses  iu  Erunt  of  it  and  is  sometimes  called  the  tendo  oculL 
It  is  brought  into  relief  by  pulling  upon  the  lids  at  tlie  outer  can- 
thus.  The  orbicularis  has  additional  insertion  into  the  lachrymal 
bone,  by  bundles  of  fibres  which  fro  to  it  directly.  Tlie  1j?ars  are 
forced  into  the  exci-etory  passages  by  the  action  of  the  muscles  just 
mentioned,  aided  by  a  kind  nf  suction  causo<l  by  the  muscular  flbrea 
of  the  punc.ta  and  canaliculi  (Klein).  Unless  the  puncta  are  kept 
ill  tonic  contact,  with  the  eye,  the  tears  cannot  enter.  Tlie  tpiuiitity 
of  fluid  is  usually  so  small  that  evaporation  and.  secretion  balance, 
and  nothing  passes  down  to  the  nose.  With  any  irntation  of  the 
eye,  a  larger  Hiix  occurs,  and  frequently  the  ca|>acity  of  the  tubes 
is  overtaxed  and  tears  brim  over  the  lids  (epiphora.).  Usually  the 
follicles  in  the  superior  fornix  and  the  conjunctiva  furnish  all  the 
needed  moistuiv,  but  on  unusual  demand  thu  lachrymal  ^land 
coinus  into  play. 

Diseases  of  the  Lachbvual  Oland. 


Acute  inflammation,  dacryo-adenitiSj  occurs  in  rare  instances.  I 
have  in  one  case  seen  both  glands  inHamed  at  the  same  time.  The 
symptoms  are,  swelling,  by  which  the  gland  is  puslu-d  down  out  of 
its  fossa  andean  be  recognized  on  tuniiiigup  trlie  lid;  tlien^  istrdema 
of  the  lid,  tenderness  of  the  gland  anil  of  the  adjacent  bony  edge, 
together  with  dull  pain.  The  amount  of  swelling  can  be  griMt,  and 
it  is  sometimes  dilHcult  to  exclude  periostitis  or  abscess  of  the  lid. 
Tliere  may  l>e  suppuration  in  the  surrounding  connective  tissue, 
while  often  the  intlamniation  resolves  without  suppuration.  The 
treatment  consists  in  warm  fomentations  and  incision  into  acnte 
inflammatory  swelling.     Constitutional    treatment  is  not  ofteu 
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needed,  although  the  possibtlity  of  a  syphilitic  cause  is  not  t«  be 
igiiun;d. 

Tht'  gland  may  be  the  seal  of  neoplusms,  such  as  tiai-L-uma  and 
other  tumors,  and  of  cystoid  degrencratioii,  and  it  is  liable  tu  ohrunic 
hypLTtfophy;  but  these  couditians  need  «o  special  coDsideratiou. 
Its  extirpation  to  cnre  epiphora  was  practi&ed  by  Mr.  Lawi-ence, 
but  is  not  now  approved. 

Dislocation  of  ihe.  lachrymal  gland  c»me  under  my  notice  in  a 
youiifj  fi-irl  and  seemed  to  be  due  to  slow  wlaxation  of  the  inelos- 
iiig  cjipKult\  The  jriand  presi-nted  itself  beneath  the  ocular  con- 
junctiva over  the  insertion  of  the  roctus  ext^nnis  muscle  and  was 
affected  by  slight  degree  of  inflammation  which  was  not,  how- 
ever, the  cause  of  the  displacement.  The  opposite  eye  was  phthisi- 
cal aud  there  too  the  de^>ncratcd  and  atropJiied  lachrymal  gland 
had  descended  hetow  its  proper  place. 


Diseases  or  the  Excrktohy  ArPARATra 
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We  have  evei-sion  and  stoppage  of  the  puncta,  ncchision  of  the 
cannliculi.  cataiTh  of  the  sac.  and  obstruction  of  the  duct.  Wp  also 
have  acute  dacryocystitis,  chronic  distention  of  the  sac,  and  Hslula 
lachryiualis.  Sometimes  there  ai'e  two  caiialiculi  in  each  lid. 
Eversiou  of  the  puncta  is  the  consequence  of  chronic  blepharitis 
tnargrinatis  or  of  ohi-onic  conjunctivitis,  or  it  follows  fi-oni  paralysis 
of  the  oi-bicularis  muscle  in  lesions  of  the  facial  nerve,  and  neces- 
sarily accompanies  ectropium.  In  the  first  class  of  cases  the  orifice 
is  apt  to  be  made*  snialliM-;  in  the  jiaralytic  cases  Ihe  punclum  may 
be  uncommonly  prominent  as  a  papilla,  and  while  the  lower  one 
sags  duwii,  the  uppi,'r  also  fails  to  lie  ujjon  the  globe. 

The  canaliculi  ai-e  sometimes  the  seat  of  slriclure,  and  in  a  few 
cases  chalky  concretions  have  been  found  in  them,  Leptothrix,oue 
of  the  microscopic  al^*,  has  been  foimd  in  tliem. 

Dacrynryslifis  or  catarrh  of  fhr  sac  antl  duct  is  a  lesion  not 
often  pi-e^ented  to  us  at  an  early  stage,  because  people  are  apt  to 
avoid  the  surgeon  until  the  disease  has  lasted  so  long  that  simple 
catarrh  has  hecotne  fOtni>Iicatod  with  obstruction.  There  is  prac- 
tically no  real  distinction  to  be  made  between  these  conditions.  In 
dacryocystitis  we  have  swelling  of  the  mucous  membrane,  hyper- 
trophy of  its  epithelium,  and  papillaiy  growth — sotnetinies  a  state 
precisely  like  gi-anular  conjunctivitis,  and  with  this  a  muco-puriilent, 
glairy, somewhat  tenacious  secretion,  which  fills  the  cavity  and  is 
there  retained.  The  calibre  of  the  nasal  poi'tion  of  the  passage 
speedily  l)eeomes  choked,  and  the  morbid  secretion  cantiot.  find  out- 
let; hence,  the  sac-wall  undergoes  distention.  The  three  facloi-s  of 
thickening  of  the  mucous  membrane,  excess  of  secretion,  and  dis- 
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tontion  of  tlif  fiiic,  ^"adiially  conspirp  to  'bring'  about  a  more  or  less 
iL(j;>ri-jvuteU  comiition,  in  which  the  lucliryinul  luiiior  bet-omes  largvr 
aud  the  striclure  sinalk-r.  Tin?  skin,  after  a  loiiis:  perimf,  bocniiios 
thin,  and  may  even  get  to  be  tt-anshicent.  It  may  m  very  old  cjises 
happen,  that  the  laehrymal  bone  Incomes  <Us*'asi'd.  Tlie  constant 
and  annoylnpr  eirect  of  this  slate  of  thinfrs,  at  aljiiost  any  period  of 
its  existence,  whether  early  or  late,  ib  to  eause  an  undue  quantity 
of  tears  to  be  fonned;  they  overflow  the  lid  or  stand  irady  to  drip 
over.  On  I'ximsnrt,'  to  wind  or  to  cold  air,  tlio  pye  watei-s  uncom- 
fortably, and  the  Huid  sweeping"  over  the  coraea  makes  vision 
mi.sty.  and  continuous  use  of  the  eye  is  sometlnies,  and  nioiv  espe* 
cially  at  nig-ht,  >creatly  embarrassed.  The  tears  which  thus  flow 
too  liberally  are  called  forth,  it  is  tnie,  by  a  hypersecretion  of  the 
lachrymal  gland ;  but  they  are  likewise  mingled  with  the  products 
of  the  irritated  conjunctiva  and  its  glands.  The  univei-siil  concom- 
itant of  diii-ryocywtiiis  is  palpebi-al  conjunctivit is,  snnu-tiincs  severe, 
and  not  infrequently  blepharitis  marginalis  coexists.  The  caruncle 
and  semiUinar  fe-ld  are  swollen  and  injected,  and  aid  in  hindering 
the  entrance  of  lluid  into  the  puucta.  The  patient  is  constantly 
using  his  handkerchief,  and  thus  materially  aggravates  his  troubles. 
But  he  may  learn,  and  this  should  be  taught  l>y  the  physician,  to 
keep  the  sac  empty  by  squeezing  its  contents  into  the  nose,  if  the 
passage  be  permeable,  or  the  secretion  gushes  out  of  the  pnnct:i  upon 
the  eye.  Wherever  it  goes,  keeping  the  sue  empty  alTonIs  some 
relief.  But  when  the  disease  iias  lastod  long,  the  secretion  aciiuireg 
irritating  qualities,  especially  if  it  be  pennitt^sd  to  stay  long  unex- 
pvlled  from  the  »ac.  Then  its  contact  with  the  eye  sets  up  decided 
conjunctivitis,  ami  the  Ilnid  may  even  have  an  offensive  odor.  The 
fluid  then  is  sticky  and  unplAisant;  especially  is  it  mischievous  if 
the  eye  is  submitted  to  an  operation.  The  pus  has  an  infectious 
quality,  and  is  extremely  apt  to  cjiuso  suppuration  in  a  corneal 
wound.  The  reastm  of  tliis  peniicioiis  quality  is  the  copious  exist- 
ence of  micro-orgiinisjus  of  iiuiuy  varieties  in  the  seci-etion.  With 
the  exception  of  the  gonococcus  none  arc  known  to  be  more  burtful 
to  the  tissues  of  the  eye.  It  follows  that  cases  of  cataract,  or  cases 
which  require  iridectomy,  should  be  first  relieved  from  any  lachry- 
mal trouble. 

The  disease  is  of  slow  progress,  and  oft-cn  for  a  long  time  causes 
utile  annoyance.  Even  after  a  tumor  appears  at  the  Inner  can- 
thus,  the  swollen  sac  may  not  cause  great  discomforts  But.  if  it  he 
Imprjcticable  t^  empty  it  by  pressure,  the  stricture  is  close  and  the 
condition  will  be  both  obstinate  and  troublesome. 

A  most  unpleasant  complication  in  the  progress  of  the  disease 
is  the  occurrence  of  acute  phlegmonous  Inlluniniation  and  abscess. 
Tills  is  severely  painful,  and  may  cause  extreme  swelling  of  the 
16 
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U*Ht  JMtf  fWfirtilMflnir  part*.  Tbe  tumor  vnU  be  red.  shsa.r.  and 
U/HM',  If  tttA  hrtf.  It  trill  b«-  vit^  hnder  to  tbr  UMdi.  and  the 
'  Mtu  will  lii*  tiyiMTv-mir.    It  t»  quite  cItUACleratic  to  Ond 

t '  iiiiK  In  ttt"  fol'l  *>{  ihi*  lower  lid  and  MnietinMS  then;  is  so 

liiiicli  liinlirulkw  uf  llie  Bkin  an  to  suggest  Fr>-sipela&.  If  the  pn>- 
»■  ' '*  '"   '  "-If,  IIm' iMuttcr  riiially  nwapesby  Dlctfrationtanil  in 

i'         it  Im'liryniiiliN  iH  <iuil<*  lialflt;  to  ensue.    Theopciung' 

WMI  lie  iM'low  lilt!  tciiilun  uf  the  orbicular,  and  may  b«  lar;ge  or 
miihII.    (Hf«  Klif.  imi.) 

Ill  rumm  whtiti  Iiilv«>  tMX'ii  long  m*gk'Cted,  the  subjacent  bcmu 
limy  Ih«'iiiiiii  ciirioiiH,  urid  a  pawage  may  even  take  place  into  the 
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rw  Ml. 

MI|iWHwr  iMHtl  IMm^  «r  tiM  Um"  cWU  of  tt»  cUNMid.  la  s«wnl. 
VW  s^lMV****  *»*l  *Hll#r  WiWMim  iPUtwawTy  or  xruw  ■MM'  .it  does 
v^  '      b  Hh\v  W  Iftliwmxa  kir  ;«us  vnk  siigkft  tfscaairait. 

WW  wmvkv^rtirt^  tiJi!><wiWMg.    il  teTvoMaow  case 

\vtft  Vv  K  vv*JMwo>  «%sek  ««■■«»  ni^fcirv  aa4  to 
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thus  there  was  awelline-  of  (lie  si'inilunur  rulil,  and  ttirfrt'scence  of 
the  cunincli';  the  |)iiiicta  weiM  [iruiniiu'iit.,  but  not  rvortini  nor 
choked,  neitlier  was  there  obstruction  of  the  canahculi.  The  cause 
of  the  epiphora  seemed  to  be  the  swollen  slate  oE  IJu'  canincle  and 
of  adjacent  parts;  this  irritation  excited  hypersecretion  of  ti'firs, 
while  the  promtiience  at  the  canthiis  scrx'ed  to  obstruct  entrance  of 
the  Huid  into  the  piincta.  This  laro  condition  has  been  noted  by 
Graefe,  and  1  have  seen  it  a  few  times. 

Diafjtuwu. — We  have  epiphora  and  a  swelling  over  the  lachn.-- 
mal  sac.  The  tumor  will  be  effaced  l\v  pressure  of  the  (Infjer,  and 
its  contents  will  either  flow  over  the  eye  through  the  punct^,  or  else 


Fit*  iin. 

through  the  nose.  If  li.v  pressure  the  tumor  do  Ttot  wholly 
ni^fde,  the  sac-wall  may  be  very  thick,  or  the  stficture  be  very 
tig^ht.  If  ver>'  large  and  tlie  walls  thin,  its  bluish  color  may  sug* 
(rest  a  cyst;  but  the  histxiry  of  epiphora  will  settle  the  doubt.  The 
caruncie  is  rerfand  apl:  to  be  swollen,  and  the  pnncta  also  to  be 
Rwollen  and  red,  and  of  unusual  size.  In  some  very  quiescent  cases 
no  tumor  appears,  bill  pressure  will  force  tluid  into  the  niwe.  These 
varieties  depend  on  tlu-  duj-ation  of  the  malady,  and  on  the  amount 
of  secretion  and  the  degree  of  obsti-uction.  "We  sometimes  meet 
cystic  or  solid  tumoi*s  of  the  skin  overlyinjf  the  sac.  they  will  be 
recognized  by  (he  [vossibility  of  grasping  them  with  the  thumb  and 
finf^r,  or  by  their  mobility  and  the  absence  of  other  signs.  A 
mucocele  or  chronic  aiiseess  of  llie  ethmoid  cells  sumctliues  points 
in  the  lachrymal  region.    Us  position  will  be  higher  than  tlio  sac, 
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umI  aboTf*  Uie  iendua  of  Uif  arlNeulmns  imitMid  oC  beneBtfa  or  b^ 

hiDd  it  {strvTig.  110). 

CViw*-*.— Tlif  prv^-aieiit  cause  is  catarrh  of  the  Bftaal  mucous 
iTKtnhnDe.  Thibcaimot.  bowevfr.alwavBbedisravered.  AVe  bare 
rnrqumtlr  tJw  scrofDlous  dial-hesis  and  also  frr»|aentlr  constitu- 
tlooal  iiyphiUB.  A  local  periostitlB  at  the  laaal  oullrt  of  tbf  caual 
m^y  be  the  eiMriing-fiaknX,  In  most  eases  tbe  tliM;asr  is  cssenti:kl|y 
a  penostHis  and,  remembering  ibis  diaractertetic,  its  specuU  and 
prri inscioas  behavior  Hill  not  Ih*  stirpnsinfr. 

/Vogmotr*,  as  tuii^  befo  intim;it*><l.  is  ttiat  rerowcy  will  be  slow 
mfuiring^  mooths.  Six  weeks  would  be  a  satisfeicCorT-  period— six 
inontti.s  not  iiifr»t|ii4-iit.  Souietim«fS  rfliefcan  only  be  partial,  vet  it 
can  Im-  :thw.Iutc'  and  coinpiMc,  The  patbolo^al  conditions  art  so 
vani-d  thai  the  rxpcctation  of  cure  musx  be  determined  by  the  Ica- 
tupft*  of  each  ca.se. 

Treat ment,—Vi!v  havfl  the  palliative  and  curati\'e.  A  consider- 
able nutiihtT  of  persons  an-  iwit  pn-atlv  disturbed  by  their  lachn*- 
Dial  trouble;  ;inolh'>r  portion  are  ttm  timid  Ui  submit  to  surreal 
pr(M-ef()inpi,artd  others  iire  unwilling  to  spare  tin*  lime  which  effec- 
tual ti-eatiiient  demands.  Fur  theaie  patients,  only  |)alUatJ\*e  prt>- 
tHMlmf^H  can  be  used,  and  they  are  as  followti: 

To  keep  the  sac  empty  by  pressing  on  it  with  the  lip  of  the  flnger 
from  altove,  down,  and  backward,  so  as  to  force  the  Ouid,  if  possible^ 
into  tbe  no4K;,  with  (Inn  slow  pressure.  A  certain  knack  is  oft^n 
acquire<]  by  the  patient  which  the  ph>*sician  cannot  Imitale.  If 
the  tliii<l  must  be  dis^or^-ed  on  the  eye,  Ilie  handkerchief  nmst  be 
in  hand  to  absorb  the  fluid  ai  once  without  needless  rubbing:  of  tbe 
lids,  and  :ii  all  times  the  eye  should  be  ffently  pri'ss*'*!,  and  not 
wIjmhI.     Tlie  sac  must  never  be  albjwi^l  to  approiK-h  distention. 

Till*  use  of  astripgenl  drops  or  of  a  lotion  upon  the  lids,  or  occa> 
sional  astringent  applications  to  the  palpebral  conjunctim,  u.  j.» 
Aivjenl.  nil  rat.,  ^r.  ij.-v.  ad  ;  i.,  as  this  surface  may  I>ecomc  more 
congested,  will  do  ^rood  service.  Moi(M>\'er,  the  state  of  the  nasal 
cavity  must  be  inspected,  and  duly  de^lt  with.  'Washing' out  the 
nostrils  with  warm  salt  water  by  a  syringe,  the  application  of 
depurating  anil  astringent  fluids  by  an  atomizing  appai-atus,  or 
by  the  blowing  of  powders  into  tbe  nostr-ils,  in  the  manner  called 
for  In  the  tii-atment  of  nasal  catarrh,  will  be  well  worth  doings. 
I>ubi>irK  forniiila  is  widely  employed. 

1)   Hodie  biboratis> 3iv. 

Glycerini, 3L 

Ko<hi>  bicarbonatis. 3  S& 

Acid,  car-bolici, I S9. 

AqUie. I'vi. 

H. 
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For  powdcj's,  atnoiig'  mai]^'  wliicti  may  be  cbusi'U  an-  tht*  fuHuw- 
iljg: 

I^   BLsnnithi  trisnitnit.. 

Gum.  SLcacia',        .        ,        .        «        .        .        SB  3  i. 

Pulv.  cubulWf       .       .       .       .       .       .       .      gr.  X. 

M. 

3  Acid,  boracic.  pulv., q^ 

Under  such  inanapt'ment,  some  prrsons  g^t  ulonp  fairly  wpH 
and  arL"  satisllfd.  Many  ^\'^  noLhins  mare  thiiii  kt^'p  the  sar  tMiipty, 
and  expect  when  they  gvX.  a  coryza  to  have  tuurc  troubk-— an<l  so 
thfv  do. 

Thy  curative  treatment  involves  a  careful  d i sc rim i nation  of  the 
state  uf  thu  sac  and  duct,  and  the  suitable  adaptation  of  means. 

If  tbe  lachrymal  tumor  is  easily  emptied  into  the  nose— and  this 
iiu|jili'S  that  the  case  is  recent — <*xtern.'jl  applications  may  siiWlcc. 
In  children  of  a  strumous  ((uality  it  maj-  be  only  possible  to  use 
probes  by  p^i^'in^  chloroform,  :ind  often  the  cleansing?  of  the  nostrils 
by  a  cainelVhair  pencil,  and  Ww.  use  of  cod  liver  oil,  iodide  of  iron, 
etc.,  will  bring  about  recovery.  Carefully  wipe  nut  the  nostrils 
with  cotton  on  a  huttler,  and  to  them  :»jtply  vaseline  twice  daily, 
and  a  solution  of  nitrate  of  silver,  ^r.  x.  ad  31.,  twice  or  Ihrice 
weekly,  or  the  powdei-ed  boracic  acid  once  daily. 

But  the  common  nm  of  cases  call  for  treatment  of  stricture  of 
the  nasal  duct.  Becker  uses  conical  probes  with  which  he  stretches 
the  punclum  and  canaliculus  and  reaches  the  duct.  Tlie  iiroceed- 
ins  is  painful  and  permits  the  introduction  of  pixibi-s  of  only  inod- 
enite  size,  which  are  inadequate  in  many  instanci's. 

The  flrst  step  is  to  slit  the  cimaliciilus,  which  Mr.  Binvmnn 
taught  to  be  thu  hest  mode  of  appit^achmg  th«  sac.  My  ]jrefen'ni'e 
is  for  the  lower  one.  I  also  choose  a  beaked  knife,  with  a  blade 
wider  than  is  g^'iierally  used  (see  Fig.  Ill),  and  set  in  a  long  and 
stiff,  but  malleable  shank.  Sometimes  a  narrow  blade  is  useful 
(Agnew).  (See  Fig.  112.)  For  a  case  of  no  long  duration  it  may- 
bo  niH-dful  to  do  no  mori-  than  silt  the  canaliculus.  Tlu'  surgeon, 
if  operating  on  the  right  eye,  will  stand  hehind  the  patient,  hold- 
ing the  head  against  his  own  body,  use  the  left  hand  to  draw 
the  lower  lid  out  and  keep  it  tiglit.  and  insert  the  beak  of  the 
knife  piTpendicularly  mto  the  lower  pimctum.  Sometimes  this 
is  partially  occluded.  The  point  of  a  pin  or  a  Bowman's  direc* 
tor  (seo  Fig.  ]13)  will  usually  op<m  it  for  the  tip  of  the  instru- 
ment. When  well  engaged,  bring  Hit'  h!in<I  to  the  hoHzonial 
position,  and  [uish  the  blade  with  cutting  edge  inclined  inwaiil 
and  u]iward  into  tlie  sac  until  the  tip  is  fi-U  to  strike  the  luch' 
rymal  bone;   keeping  the  point  Urinly  against  the  bone,  raise  the 
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kaadle  ap^aiid  sfaso  Bfi  np  the  htrnde  «o  bs  ta  mnae  as  fnetj-msi 
poHlbfe  Ow  eoaiUKtival  v^  oT  tbr  sac  )Uay  wufetuuft  stop  at 
thib  point  umI  let  tbe  patipat  applr  ouid  water,  aad  oo  tbr  next  da^ 
attempt  to  nati^diier  a  probe  In  the  greater  Bambcrof  cases  I  <Ao 
not  (tOtm  tkjm  WMle  of  taucwdiu^,  bat  at  tbe  first  optniioa  cany 
the  kniSe  doarn  into  IV  nasal  dart  and  ilmdr  the  stnetara.  1 
make  twoor  tbnae  inrinottt  upoo  illlTiwial  iMn  »>  tbe  duct,  lo  ^am 


a 


m. 


tu 


r».tu. 


the  CT«it«st  enlai^^ment.  Blood  is»uiD?  from  thtr  ootfnls,  »  proof 
that  the  paasD^  has  been  opened.  Wbea  the  stnciitre  is  dirided, 
as  SttDiiijr  rpcommended,  a  bu^  inslrum^-Dt  should  be  insetied, 
viz^  the  larE<n-  end  ut  Weber's  coaical  probe  (see  Rp.  114),  and 
afterward  the  probes  of  larps  siaea.  Cases  most  be  dealt  with 
according  lo  the  calibre  which  is  normal  in  each,  and  the  Tullest 
pofisfble  eatpapaico  oblaiiKd.    The  tinA  upemtwo  may  perhape  be 
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doneuuderaii  ana-sthflic,  and  oftpn  two  or  three  days  will  elapse 
before  another  intitMluction  of  a  pi'obf.  MeanwhiUj  tlie  canaliculus 
must  not  bo  allowed  to  close.  Tlu'  int.i'oductiftu  of  probes  is  always 
painful  and  cocaine  does  not  serve  any  iis*'ful  purpose,  no  matter 
in  what  method  erai>loyeU.  Usually  the  prucerding  is  less  painful 
as  tlie  cure  progrcssi-s. 

The  probe  inuy  be  used  three  times  weekly,  and  be  left  in  place 
from  ten  to  thirty  tninutes.  Progress  can,  in  some  cases,  be  made 
rapidly;  others  will  permit  only  a  graduul  increase.  The  amount 
of  reaction  aft*r  probing  will  reg-ulate  the  frequency  of  inti*oduction 
and  the  rate  of  enlargement.  In  pa-ssing^  the  probe  carrv-  it  hori- 
swntally  into  the  sac,  and  when  its  point  imping-es  on  the  bony  wall, 
brin^  it  to  a  perpendicular  and  attempt  to  follow  the  axis  of  the 
duct.  TKe  direction  is  downward,  oiitwani.  and  bHckwartl,  toward 
the  win?  of  the  nostril.  The  aim  must  be  to  g:et  behind  the  edjre 
of  the  opening  into  the  superior  maxilla,  and  until  this  is  g^ine<L 
the  probe  must  be  handleil  with  delica'jy,  and  in  the  exei-cise  of  a 
nice  sense  of  touch.  Caution  at  this  point  is  indispensable,  and  a 
moderate  de^cree  of  it  will  avoid  making' a^  false  passag:e.  After 
this  openin^r  is  grained,  the  pr«^be  may  be  firmly  sent  down  until 
it  reaches  the  nasal  fossa^  It  should  be  left  in  place  for  ten  Tnin- 
utcs,  and  then  withdrawn.  Tliis  exploration  will  indicate  what 
kind  of  stricture  we  have  in  hand,  and  what  mstniment  will  bi?st 
dilate  it. 

I  have,  during'  many  years,  made  use  of  Tlieobald's  probes  (Fig-. 
115),  and  tlnd  them  exceedingly  satisfactory.  Tliey  jro  up  to  large 
sizes.  No.  11]  being  the  maximum.  Dr.  T.  has  advocated  the  use  of 
large  probes  in  a  paper  in  .^rcA.  of  Ophfh. ,vi.,nml  in  Trans.  Am.  ( tph. 
Soc.,  18*'J,  and  wns  not  awaro  that  Dr.  E.  Williams,  of  Cincinnati, 
myself,  and  othei-s  had,  for  many  years,  sought  to  secun*  the  full- 
est dilation  which  the  anatornicii!  and  pathological  conditions  make 
possible.  Dr.  H.  W.  Williams,  of  Bo.stoii,  has  introduced  probes  with 
bulbous  ti[>s  and  elastic  neclts  <Fig.  116)  wliich,  while  stilT  enough  to 
handle  easily,  Hnd  their  way  around  project  ing  obstacles  or  through 
sinuous  passages  better  than  straight  instnmients.  I  have  often 
had  occasion  to  be  pleased  with  thtir  qualities.  But  ray  ultimate 
resort  is  to  a  large  instrument,  smooth,  with  conical  point,  wliich 
must  press  its  way  through  the  inflammatory  deposit — not  with 
violence,  but  with  some  force:  and  this  Is  to  be  left  in  »itu  from 
ten  to  thirty  minutes,  but  not  long  if  it*  pi-essuiv  be  extitmiely 
painful.  Making  haste  slowly  is  the  password  to  success  with 
these  cises,  but  I  am  convinced  that  the  gate  niiiwt  be  opened 
widely  and  madi-  to  stay  open,  to  get  full  relief.  Dr.  Theobald's 
probes  are  of  th^'  following  sizes:  beginning  with  the  diameter  of 
one  quarter  of  a  millhnetre,  advancing  by  increase  in  diameter  of 
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-1       p  c    a  millimetre  from  No.  1  to  16,  the  last  bt'itie  four 
TTt's  in  diameter.     I  have  Touml  them  so  well  ct)ctrivi<d  that 
I  adopted  them  almost  to  the  exclusion  of  all  othi'rs. 


Fio.  115. 


Klii.  I  IB, 


Vu:  iir 


As  the  result  of  probing",  abatement  of  the  c;itai'i"h;il  secretion 
is  soon  manifest.  In  most  case,  nothing  more  than  probing:  and 
treatment  of  palpebral  conjunctivitis  is  needful.  In  a  certain  num- 
ber, secretion  is  copious,  and  does  not  measurably  diminish.  The 
syringe  must  then  be  employed  with  salt  and  water  i'i  or  with  a, 
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weuk  sulutioii  of  arjrent.  iiitrutis,  frr.  v.  aU  31.,  or  gv,  x.  a<l  3!. 
PerroraU.'d  probes  have  heen  tiuvistxl  for  this  object,  but  u  smalt, 
hard-nibher  dental  syrln^!  can  h»!  rsMiUiy  adapttnl  to  the  pi»i>(»w 
by  Iw'ndinfc  its  nozzh'  in  Iiot  wiitor  to  an  obtUHo  angle.  After  tlie. 
probe  has  been  wittidr.iwn,  the  syrinj^  may  be  used.  It  will  not 
require  protnicUnl  oini>loyinent. 

In  cast's  wluin-  poi-sons  cannot  spond  the  weeks  or  months  with 
tlie  surgeon  which  treatment  re<iuireH,  the  ph*n  may  be  adopted  of 
puttinj^f  in  a  leaden  wire,  about  siie  No.  G  or  4  Bowman,  which  shal 
he  in  the  duct  with  its  upper  end  properly  bent  downward  and  in- 
ward at  the  inner  canthus.  This  style  may  be  worn  as  in  old  timi^ 
Scarpa's  nail  was  worn,  for  two  months,  more  or  less,  and  it  will 
tlien  be  found  to  have  brought  about  absorption  of  the  Htrictui-e. 
It  excites  considerabh-  siH-i-etion,  is  not  ajrri'eable  to  wear,  hut.  an- 
swei's  fairly  well.  Granulations  are  liabh?  to  sprinjf  up  at  the  en- 
trance into  the  sac.  and  when  the  style  is  taken  out,  the  opening 
soon  contracts  and  is  diJIIcult  to  find. 

I  have  anotlK-r  sugK^slion  to  make  in  this  matter.  Some  cases 
permit  dilatation  of  the  stricture  with  reasonable  rapidity  and  to  a 
satisfat'tor>'  degree,  but  the  annoying'  epiphora  <loes  not  stop,  and 
the  patient  does  not  (Ind  the  pain  of  the  treatment  compensated 
by  good  results.  It  must  be  remomlMred  that  there  may  be  an- 
other strieturtt  at  the  bottom  of  the  duct  when?  ii  enters  the  nose, 
Heiv  1  have  many  times  found  a  nodular  projection  from  the  side 
of  the  canal,  or  a  decided  uarix)wing  of  its  calibre.  To  overcome 
this  stricture  the  common  probe  is  futile.  1  have  had  a  form  made 
which  is  ar**petition  of  a  very  old  instrument,  with  a  bulbous  lip  and 
of  unusual  length  (see  Fig.  lit).  It  is  carried  down  to  the  lowerend 
of  (he  canal  Iti  the  ordinary  way,  and  tJien.  to  get  it  into  the  nose, 
the  flat  handle  must  he  rotated  towanl  the  tompio  so  as  to  tuni  the 
point  backwaixj,  anil  then  push  it  onwanl.  It  will  go  down  almost 
an  inch  farther,  and  it  may  so  far  penetrate  the  nostril  as  to  1,ouch 
the  place  of  junction  of  tlio  hard  and  soft  palate.  Some  obstinate 
eases  of  epiphora  have  Ijeen  curvd  by  ascei'tainiiig  tin'  presence  of 
this  hidden  stricture,  and  resorting  to  the  instrument  thus  dif- 
scritwd.  In  cases  where  the  obstruction  at  the  bottom  is  osttniid,  I 
have  used  a  tiarrow  gouge  with  a  cutting  end,  and  have  bored  a 
way  into  the  nose  (see  Fig.  118).  Afterward  steady  probing  would 
he  needo<l  to  prevent  the  return  of  the  obstruction. 

I  have  found  Theobald's  pi-obes  frerpiently  able  to  cope  with  the 
c:u>es  just  cited,  because  of  tJieir  well- fashioned  tips  and  great4T 
length.  But  they  deserve  special  notice,  and  the  probe  I  Imve  de- 
vised will  sometimes  be  necessjiry. 

Tliere  reniams  another  class  of  cases  in  which  the  passage  can- 
not bo  restored  to  its  normal  state:  either  because  of  excessive 
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thickening  of  the  lachrj'mal  st^c,  or  thp  rtnct  is  almost  occluded  by 
osteoid  prrowth,  and  is  pmetically  iinpcrmt'ablc,  ov  there  may  be 
caries.  Tlic  older  writers  pn)posfd  opening-  into  \hv  na^al  fossa  by 
purfor.itiiiK'  Hie  isiehrynuil  Ijone.  Tlie  modern  treatment  is  tlie  ob- 
iiterntioD  of  tlie  lachrymal  sac  and  duct.  Tliia  is  done  by  dissect- 
ing out  the  hypertropliicd  sue,  or  by  di-stivyinir  it  either  by  the 
aetual  or  potential  cauteiy,  Kxcision  of  the  sac  may  be  combined 
with  the  cautery.  After  dissecting  out  with  scissors  as  much  of 
the  sac  as  can  be  removed,  the  heak  of  the  heated  iron  is  thrust 
into  the  duct.  ITsuiiIly.  rnniing-  nitric  acid  is  llie  affcnt  employed. 
The  sac  is  freely  exposed  by  an  incision  in  the  skin,  and  when  ilie 
blee-dinp  stops,  a  bit  of  wood — l.lie  iintipped  end  of  a  match — with 
some  flbivs  of  cotton  on  it,  is  chargred  with  it  and  freely  applied  to 
the  niucons  surface.  Care  must  be  taken  to  protect  the  eye,  and 
the  edgvs  of  the  wound  mu»t  be  held  asunder  l)y  sharp  hooks.  Tliis 
operation  has  been  done  by  Dr.  Ajjnew  throuKb  an  incision  upon 
the  mucous  side  of  the  sac,  nith  simultaneous  division  of  the  canal- 
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iculi,  and  he  reports  ^od  resull  s.  I  have  not  followed  his  method ; 
and  altliou;jli,  as  commonly  performed,  a  scar  is  left  upon  the  Hkin, 
I  have  not  found  it  n.  conspicuous  tiling'  or  a  defonnity.  Still  an- 
other mode  of  destroyinff  the  sac  is  by  putting  into  it  jiieces  of 
nitrate  of  silver.  They  cause  prolonjjX'd  pain,  and  are  less  etTectual 
than  the  red-hot  iron  or  the  nitric  acid.  After  cauterization,  the 
800  is  stuffed  with  lint,  and  cold  water  dix^ssings  applied.  It  will 
take  two  or  three  weeks  for  tlie  wound  to  close  by  granulation. 
When  the  cavity  is  obliterated,  the  success  which  follows  in  rellev- 
ingr  the  epiphora,  depends  on  the  fact  tliiit  there  is  no  longer  an 
irritation  in  the  sac  to  stimulate  a  supenibundant  flow.  The  ob- 
Htruction  of  the  excretory  passage  causes  no  ineonvenjence,  except 
when  some  special  oeeiisioii  for  weepinp  aiises,  such  as  keen  winds 
or  m<'ntal  emotion.  In  fact,  however,  it  is  not  easy  to  perfectly 
obliterate  the  sac  and  duct,  and  hence  this  treatment  does  not  give 
uniform  results;  but  it  is  a  great  amelioiation  of  the  previous  con- 
dition. In  very  yonn^  children  a  probe  may  be  passeii  by  the  help 
of  chIoroforn\.  I  have  seen  lachrj'mal  abscess  with  stricture,  on 
both  sides,  in  a  child  six  months  old,  and  treated  it  fluccessfnlly  by 
the  usual  method.     I  have  sumetiines  instructed  a  patient  to  use 
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tliti  prolM*  r»r  liirtisflf,  when  hi'  )i:i<l  rcachetl  Lhi;  ijro[H>r  size,  and 
dimply  iin^di'd  to  in:iiiit;Lin  the  etiLir^i'mimt. 

Added  t«  the  above  su^fgustious  Tor  local  tivatinent.  tUt*  possi- 
bility uf  syphilitic  Infection  must  be  borne  in  mind  und  th(>  suitable 
me<iical  treatment  adopt«d.  In  late  tertwiry  forms  I  have  found 
this  condition.  The  iodide  of  potasshini  and  cniTosive  siiblimato 
will  do  thi*  S!inie  service  as  in  any  case  of  speeifie  pei-iost^-al  inflnni- 
mation.  In  all  cuses  where  nasal  cataiTh  shows  decided  sj-mptoma, 
this  mutit  receive  attention. 


Phlegmonous  Inflammation  of  the  Lactiirti'mal  8Aa 


This  takes  place  as  an  incident  during  the  proffivss  of  a  chronic 
<iaci-yocystitis.  llie  attjiek  Is  always  i>ainful,  may  be  ushered  iu 
by  a  chill,  ami  varies  pi-eatly  in  severity.  8wellinff,  tendt-mi-ss, 
and  hardening-  of  the  sac  are  always  piv-senl,  while  sometinios  iho 
lids  become  piiJTy.  especially  the  lower  lid  alonp  the  furrow  wliich 
lies  below  it  and  in  a  few  cases  the  ojdema  of  sniTOiindinf,'' parts  lias 
ftimulatrd  severe  orbital  cellulitis.  Even  tlioufrh  the  swi*lliiifr  bo 
small  and  circumscribed,  the  patient  commonly  sulfers  nmch  pain, 
and  the  rea^ion  is  the  same  as  in  the  casu  of  any  sub|}eno»teal  in- 
flainniatioa,  vi/..,  the  elfiisions  aii?  compressed  by  dense  membranes 
and  the  nerves  are  numerous. 

Treatmetif. — It  is  i-arolj*  of  any  use  to  do  anj'thing^  else  than  to 
make  an  incision  into  the  sac.  If  the  case  be  seen  early,  this  may 
be  done  by  way  of  the  eanalicuhis  and  slitting"  freely  the  sides  of 
the  Kac,  thus  preparing^  for  the  probo  at  a  futmv  period,  when 
treatment  of  the  original  stricture  shall  be  in  order.  But  if  much 
swelliujr  have  taken  place,  the  knife  should  be  put  perpend icu la riy 
upon  the  skin  over  the  uiiddle  of  the  sac  and  thi-ust  throutrh  it  to 
the  bone,  and  then  with  one  sweep  earn-  the  incision  down  for  half 
an  inch,  more  or  less,  aecoitlinjf  to  the  extent  of  the  tumor.  TUo 
best  sm'ircry  is  an  early  and  a  frw  incision.  By  doing  this  the  oc- 
currence of  fistula  is  almost  certain  to  bo  avoided,  while  it  is  very 
likely  to  be  the  disagi*neable  consequence  of  permitting  the  abscess 
to  "  hivalc  of  itjw'ir."  After  opening  the  abscess,  warm  water  dress- 
ing aud  {HJuRiees  will  be  applied  until  the  attack  subsides.  Ttiu 
cut  will  be  kept,  open  by  a  bit  of  lint. 

It  is  not  denied  that  sonietime.s.  when  phlegmonous  iiittanuna- 
tion  begins,  resolution  may  occur  and  this  is  best  promoted  by  the 
continuous  use  of  hot  poultices,  of  which  tho  ground  sllpperj'  elm 
bark  is  the  most  elig-ihle. 

/^^irAn/ma/./f.v/((/<i  is  occasioned  by  the  imperfect  hejilingof  an 
abscess,  and  implies  the  exi.stei!ce  f4  a  permanent  stricture.    This 
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lesion  ia  not  at-en  aa  fivqueiiily  as  once  it  was,  nor  do  laclir.vinal 
dlsL'OscB  often  attain  Uiei-xtremily  wliicli  tlio  older  writers  Ueswnibe. 
Surgical  aid  is  better  and  more  ready  to  be  instituted  than  in 
the  older  day.  Hence,  a  b:id  case  of  caries  or  of  fistula  does  not 
often  g'et  an  opportunity  for  development.  It  is  needless  to  dt»icribo 
tlie  condition — it  declan-s  tt«elf :  and  if  dead  bone  be  present,  the. 
pn>l>e  will  soon  discover  it,  if  tlie  foul  odor  and  diseliarpe  do  nut 
betray  it.  Fig.  Hit  shows  a  ease  of  taclir}'nial  abscess  and  fistula 
during  the  n^gressive  period.  The  fistulous  opening  after«-aixl 
closed  spontaneously,  while  the  stricture  was  at  a  later  perivd. 
divided  and  ti-eated  by  pi-obes. 


Tvo.  li% 


For  a  bad  ease,  ch-a using  by  the  syringe  tliroiigh  the  fistula 
may  Honiet iiues  be  proiMT,  together  with  allenipls  to  i-cst^ire  the 
calibre  of  the  duct.  If  there  be  dead  bone,  tliis  may  be  left  to 
gradiuil  elimination  or  bt-  reint>ved  by  a  small  gouge.  For  such 
cases  destruction  of  the  s:ic  will  generally  be  a  necessity.  In  gen- 
eral, it  is  better  for  the  great  majority,  to  slit  the  canaliculus  and 
deal  with  them  aa  if  there  were  no  flst.nlu.  So  soon  as  a  route  can 
be  estiil>lislied  for  Ibe  secretions  to  maki'  their  way  inlo  the  nostril, 
the  fistula  will  heal.  In  east*  it  prove  sluggish,  the  process  of  clo- 
sure may  be  hastened  by  stiniulatitig  It  with  a  pointin)  crayon  of 
nitrate  of  silver  (Suuibb's  caustic  points^.  Cure  of  the  stricture 
carries  with  it  cure  of  the  flstula.    If  the  stricture  be  incurnhle^ 
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the  obliteration  or  th«  sac  is  the  a  lti*rnative,  in  the  inantipi*  above 
di'scribeil. 

It  may  be  rt-niarked,  iu  simimiii^  itp  the  whole  iiiatter  of  lath- 
nina]  troubles,  that  the  larger  number  may  be  completely  riirt^d, 
another  iiropoi'lion  are  ivlieved  of  speeial  annoyance,  and  the  re- 
mainder ^lin  some  benefit,  but  still  have  ti-ouble.  That  a  pet-feel 
cure  shoiikl  always  *'tisae,  it  would  bo  unreasonable  to  expect:  that 
palhation  is  better  than  no  relief,  is  evident,  while  patient  continu- 
ancL'  ami  cai-efLil  discrimination  uf  tlie  precise  lesion.  nix>  indispens- 
able to  success.  Moreover,  in  no  cases  more  than  these,  is  the  tactile 
a<ldross  or  the  surgeon  an  element  of  value  to  win  confidence  and 
spare  needless  piun.  and  thereby  contribute  to  success, 

A  case  n^ported  by  Dr.  Bull  {.\m.  Jour.  Med.  .SVA,  July,  1880)  is 
worth  remembering,  where  caries  of  the  ethmoid  bone  caused  a 
pre-laclirynuil  :il)scess,and  mi  openinjj  it  the  Iticliiymal  sac  wjis  not 
involved,  nor  it.s  eavity  entered.  In  such  castas  tliere  will  be  no 
epiphora.  IVcatnieiit  will  simply  Ik*  to  provide  for  the  escape  of 
the  discharge  by  washintr  out  the  cavity  with  autlseptic  and  slightly 
stimulating'  aulutiooii. 


CHAPTER    IV. 


THE  COXJUNCTIVA. 


Anotonty  and  Pht/sioloffy. — The  membrane  prt'sents  for  consid- 
eration its  tarsal  portion,  tlic  r<irnix  or  sinus,  :iiid  llie  ocular  por- 
tion. The  tarsal  or  palpebral  part  is  closely  and  smoothly  adherent 
to  the  tarsi,  and  permits  the  Meibomian  follicles  to  bo  scon  throug'h 
it.  It  has  a  faintly  yellow  color  and  a  few  vessels.  The  fornix,  or 
sinus,  or  eul-de-sac.  or  fold  of  tj'ansitiun,  Ls  very  loosely  attached 
lo  the  parts  beneath,  and  slips  freely  back  and  forth;  it  has  numer- 
ous folds,  is  of  a  turgid  dar'k  color,  and  lias  many  glands.  The 
depU)  of  the  fornix  varies  according  to  age  and  individual  penuliar- 
itifs.  Sometimes  the  whole  of  the  superior  fornix  can  be  exposed 
to  view,  by  everting  the  lid,  and  often  no  elfort,  will  display  it.  The 
iuferior  fornix  can  always  be  fiitly  seen.  The  ocular  conjunctiva 
lies  smoothly  upon  the  globe,  hut.  Is  loosely  attached,  and  can  be 
moved  back  and  forth  by  pulling  upon  the  lids.  At  the  outer  can- 
thus  the  conjunct)\*al  sinus  is  deep,  especially  toward  the  lachrj'mal 
j^hind:  at  the  inner  eanthus,  on  the  contrary,  Uie  sinus,  or  fiirnix, 
ia  shallow  both  above  and  below.  At  the  inner  end  of  the  palpe- 
bral slit  we  have  the  congeries  of  ghndular  follicles,  called  the  car- 
uncle, and  between  it  and  the  margin  of  the  coniea  is  a  slight  fold 
of  the  membiuue  running  Bearly  vertically,  yet  somewhat  ci-escen- 
tic,  called  the  plica  semilunaris.  It  is  bound  rather  firmly  t*  the 
parts  beneath,  and  is  the  analogue  of  the  thii-d  eyelid  of  8om«^ 
animals,  and  in  them  it  often  contains  a  plate  of  cartilage. 

The  caruncitid  lachrf/tnalis  is  an  isolated  and  nuMlifle'd  port.ion 
of  skin  tissue  covered  by  epithelium,  containing  fine  luiifs  with  their 
tributaiy  follicles, anil  modified  sweat  glands  iv-senihling  the  glands 
of  Moll.  It  also  contains  connective  tissue  and  a  little  adipost;  tis- 
Hue:  it  is  dmise  and  flnii  and  of  a  ^>ale  red  color.  Both  it  and  tlie 
semilunar  fold  are  connectetl  by  flbrous  tissue  to  tlie  subjacent 
structures  and  in  llie  movL-meiit  of  the  eyeball  inward,  they  are 
drawn  inward  with  the  action  of  the  rectus  interruis  muscle.  This 
relation  is  too  often  made  unpleasantly  obvious  hy  the  sinking 
which  occurs  after  tenotomy  for  converging  strabismus. 

Tlie  different  portions  of  Ihe  conjunctiva  vary  in  structure.  Tlie 
iai*8al  part  seems  on  casual  inspection  to  be  perfectly  smooth,  hut 
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closely  examined,  it  is  fount!  to  havR  a  slig-htly  vdrofcy  Hurraci',  and 
this  is  pixuluced  bj"  numerous  line  trrwovi-s  ami  pits  which  reticulalo 
irreg-ularly,  and  constitute  so-called  papilla;.  The  papillu;  are 
largfer  near  the  orbital  edge  of  each  tarsus.  Their  distribution, 
ia  cjuite  iiregular.  Tlu-y  arf  covered  by  epithelium  wiinw  super- 
llcial  layer  \a  cylindric  ami  the  deep  layer  flat.  As  the  cpitlu'liuin 
g-oes  into  the  depruu8iuii»  belwei^n  the  papilUe,  il  is  in  sevi-ral 
layers  and  distinctly  cylindric.  These  depressions  are  invjrular 
and  complex  in  form.  There  is  a  layer  of  ftbnms  tissue  beneath 
it,  rich  iu  elastic  Eibri,'*  and  closely  adherent  to  the  substance  of 
the  tarsus.  In  the  meshes  of  the  fibres  is  dilTuso  Ij-niphoid  (ade- 
noid) infiltration  whii'h  ^rows  more  abundant  towarrl  the  orbital 
portion.  Lymphoid  tissue  is  KUthered  into  distinct  masses  (Hi-nle) 
and  called  lymphoid  follicles,  and  ia  normal  in  many  domestic 
:iiiiiii!tls,  anil  whether  tht^ir.occnrrfnco  in  man  is  to  be  counted 
iHtnnal  or  patholojficiil  is  a  subject  of  <lisputti.  It  is  admitted  that 
they  do  not  appear  in  the  youn^.  That  they  may,  when  in  moder- 
ate quantity,  be  eonsidt-rert  normal  In  man,  seems  to  be  the  best 
opinion.  Tliis  {piestian  has  a  bearing  upon  the  pathoIo;?y  of  tra- 
choma. When  the  ^rrooves  and  furrows  of  the  tarsal  conjunctiva 
ai-e  vei-j-  deep  and  Intrieat^s  they  form  crypis  and  follicles  lined  V>y 
epithelium  anil  may  thus  take  on  the  appi'upance  of  priantls.  Tf 
their  oiillces  in  tlu*  frue  surface  become  occluded,  they  may  scent  lo 
be  ductless  glands.  In  yuun^^  subjects  the  reticulations  and  fur- 
rows do  not  exist. 

The  orbital  part  of  the  conjunctiva,  the  sinus  or  fornix,  is  loose 
and  plicated,  and  both  variable  in  extent  and  imperfectly  dcllncd  in 
limits,  except  at  the  tarsal  side.  Its  tunica  propria  contains  abun- 
ilance  of  elastic  fibres.  Il,s  epithelium  is  in  many  layers.  The  sur- 
face cells  are  cylindric,  those  beneath  arc  rounded  and  there  ai-e 
very  few  of  the  depressions  described  as  present  on  the  tarsal  por- 
tion. The  only  glands  are  the  acino  tubular  of  Krause  near  the 
upper  edjre  of  the  tarsi,  and  there  is  no  lymphoid  oi"  adenoid  sub- 
stance.   Tltere  is  an  abundant  and  loose  suhniucous  tissue. 

The  ocular  part  of  the  conjunctiva  has  a  fiat  epithelium  in 
nimierous  layers  .and  in  this  rt\si>cct  rt'sembles  that  of,|.he  corn?a. 
The  tunica  propria  has  no  papillm  and  contains  nmon<-  iU  flhjvs 
many  leucocytes.  At  the  nuirjrln  of  the  cornea  the  conjunctiva 
Ixrcoiues  closely  united  to  the  subjacent  strudm-eand  itse(>h,heliuiii 
IS  more  den.sc.  This  part  is  known  as  the /(jf(/»ri,vcor«pfP,  and  it 
is  about  2  mm.  widt,  but  vai-jes.  The  subconjunctival  connective 
tissue  is  loose  and  elastic,  although  the  membrane  ia  held  smoothly 
in  place,  and  esp.Tial)y  by  fliires  which  run  into  it  from  the  inser- 
tions of  the  recti  muscles. 

Tlie  Wootl-vesseis  are  very  nuTnerous  in  the  rc^on  of  the  limbus, 


2iiii 


lUSNASBS  OF  THE  BYB. 


about  1.Ik'  canincic,  ;ind  in  purlions  of  llif  tnrsal  oonjunctiva,  vh^ 
ci:UIy  at  the  outer  ami  inner  iiii^'^lvs.  Tlio  i:irg«  veins  uf  the  ocular 
piirtion  are  to  be  noticed,  especinlly  those  which  po  to  the  musculat- 
twigs  and  t-nipty  into  the  ciliary  body. 

The  sensitive  nerves  of  the  ronjuncliva  are  nnmiToiis,  and  fwiiic 
from  the  fifth  pair.  They  fonn  a  special  mcshwork  about  the 
linibiis,  anil  in  the  tarsal  portion  special  tactile  bodies  have  been 
describcil  by  Krausn.  For  tliis  reason  the  presence  of  a  fortN^rn 
body  beneath  the  lid  is  so  intolei'ublu.  and  I'etlex  action  between  the 
orbiculaiis  and  the  conjunctiva  so  prompt. 

The  function  of  the  conjunctiva  is  to  act  as  a  lubricatfnjr  sur- 
face and  in  this  it  n'sembles  the  serous  menihrani'S.  The  fluid 
which  it  furnishes  for  onlinary  needs  comes  by  transudation  from 
Its  vessels  and  g-lands  and  no  demand  is  made  upon  the  lachrymal 
pland  except  under  s]M'rinl  circ'inistances. 

For  couii>lete  iusiHictioii  it  is  not  only  retjui&ile  to  separate  Die 
lids  widely,  but  also  to  evert  theiu.  and  then  it  is  not  always  possi- 
ble to  view  the  superior  foi-nix.  The  eversion  of  the  upper  hd  may 
he  most  easily  done  in  t.he  following'  way;  The  patient  sits  facing: 
the  operator,  holds  his  head  ci-ect  and  looks  at  his  lap,  or  the  floor. 
Place  the  left  llinnib  on  the  hrnw  with  its  tip  at  the  upper  iilfre  of 
the  tarsus,  while  the  other  lln^fers  rest  on  the  foi-elieail:  jn'ntly 
pn'ss  down  the  skin  and  with  the  other  hand  seize  the  imrder  of  the 
lid  and  bend  it  over  tliu  thumb  nail  as  uiie  would  fnid  a  piifce  of 
])uper.  When  a  patient  oflei-s  no  resistance  one  way  turn  the  lid 
readily  upon  a  pencil  or  a  pi-obe  laid  transvci-si-ly  across  its  orbital 
port.ion,  bur.  the  thumb  /Ejives  aid  in  forehis'down  the  brow  and  skin 
and  after  eversion  ]ielp8  to  erirnitle  the  fornix  to  view.  If  the  tid 
be  very  short  or  swollen,  or  the  iiMlieni  rebellious.  The  liil  tuny  he 
pushed  over  the  thumb,  by  wrappini?  alxiut  the  thumb  of  the  otJier 
hand  a  bit  of  niusliu  and  placing  its  tip  against  the  Ikl  bottler* 
pn-ss  upwaixl  and  bend  the  lid  backwanl.  The  muslin  keeps  the 
thumb  from  slipping:  and  when  evei'twi,  the  etljje  is  caught  by  the 
other  thumb.  For  young  childtvn  who  may  make  great  resistance, 
another  plan  is  to  lay  them  on  thi'  back  in  the  mother's  lap  with 
the  liend  between  the  operator's  knees.  He  uses  the  point  of  hts 
forefinger  as  a  fulcnnn  and  with  the  other  haiul  pulls  the  lid  over 
it.  A  hit  of  muslin  will  often  be  of  servici'.  In  very  tixjublesome 
children  it  may  be  necess;iry  to  use  an  anaesthetic  to  the  fii-st  stugti 
of  its  etfccl. 


Diseases  of  the  Conjcsctiva- 

Aecording  to  Cohn's  tables,  30»;  of  the  diseases  of  the  eye  are 
furnished  by  the  conjunctiva,  and  of  tlkese  almost  all  aiv  inflamma- 
tory.   The  phases  of  conjunctivitis  ar«  various,  anu  iiuuienms  fuib- 
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[msions  can  he  made  acconlin;?  to  the  princiijles  used  in  claftsiflca- 
tion.  Il  is  betlcf  to  do  this  sn  far  as  possible  according  to  tho 
patholo^cat  t;\*pe3  presented.  The  jsrenttrdl  features  of  conjunctivi- 
tis {sunflesmifis)  ai"e  ivdncss,  a'dematoiis  swelling?  both  in  and  be- 
neath the  menibmne,  increase  of  secfelion.  wliieh  will  couhist  of 
tcarB,  serum,  mucus,  cast-off  epithelium,  and  a  greater  or  less 
amount  of  pus  ceils;  there  may  be  coapulable  exudation  upon  or  in 
the  membrane;  the  lymphoid  elements  will  be  increased  both  iti 
size  and  quantity,  the  papillary  strueluro  may  bo  hypertrophied. 

It  may  be  said  that  conpestion  Jind  undue  and  ahnonual  5?*'ere- 
tion  always  exist  in  this  inflammation  and  on  the  latter  cliaraeter- 
istic  particular  stress  must  be  laid.  It  is  also  to  be  emphasi/.ed, 
that  in  general  the  secretions  of  eonjunctivltis  aiv  conta^ous.  For 
the  milder  forms  this  is  measurably  true,  whde  in  acute  and  florid 
types  the  contag-iousness  is  extreme  ami  th4!  effect  liable  to  be 
severe.  In  cei*tain  cases,  viz.,  in  most  oC  the  purulent  and.  plastic 
types,  the  contagious  elenient  is  a  micrococcus  of  a  distinct  char. 
ncter.  Communicability  resides  not  only  in  tho  secTetions,  hut  in 
some  formsjseems  to  pervade  Uie  atmosphere,  giving  rise  lo endemic 
intlanimations  in  asylums^  homes,  and  hospitals,  and  in  them  the 
disease  is  prone  to  exhibit  nr  deft:eni'rate  into  various  pnthologicat 
phases  g'nniped  under  the  name  tpf  granular  CDnjunctivitis. 

We  may  make  the  following:  subdivisions:  1st  hyper^emia  of  tho 
conjunctiva;  2d,eonjuuc.  simplex  or  catarrhalis;  3d,conj.  puruletita 
or  hlennorrhoica;  4tb,  conj.  croii|»osa;  5tli,  conj.diplithci-iiica:  fith, 
con j.  granulosa;  tth,  conj.  phlyctenulosa.  To  these  indammatory 
types  we  add,  t*l,h,  xeroina;  fHli,  lymphanfriimuita;  lOtli,  hemor- 
rhage; llih,  wounds  and  burns;  l^^th,  tumors  and  ulcerations; 
13th,  subcuujunctival  emphysema. 

Con  jr  NCTiv  m  n. 


1st.  Hyperfemia  jMiljyehralis  is  fix'quent,  may  be  acute  or 
chronic,  and  is  usually  symptomatic.  Mere  hyperaeniia  of  tho  ocu- 
lar part  or  the  menihraue  is  ruii*  and  apt  to  bi?  tiiiumatic.  Yet 
there  are  iwi-soos  who  gel  a  mild  attack  of  this  sort  for  which  they 
apply  il  t^ld  compress  at  night  and  find  their  eyes  quite  well  in  tho 
morning.  They  are  usually  affeet^'d  with  misal  catarrh.  Hyper- 
emia of  the  tarsjil  conjunctiva  is  not  seldom  mcorrectly  called 
granular  coiijiinctivilis.  Iiecause  the  surface  may  be  slightly  more 
velvety  than  usual.  The  outer  aii<l  inner  angles  always  show  the 
deei>est  congestion,  while  along  the  miildle  of  the  taraus  the  vessels, 
both  the  large  and  fine,  give  a  decidedly  pink  hue  tn  the  usually 
yellowish-pink  surface.  Theiv  is  commonly  only  a  trifling  increase 
of  secretion,  almost  no  increase  of  thickness,  and  the  papillarv  struc- 
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ture  Ls  developed  no  more  than  may  he  compariMl  to  the  surface  of 
fine  emcTy  pjijHT,  juitl  the  trails  pa  rcncy  is  not  lost.  Complaint  is 
made  of  dryness,  of  smarting,  pi'lclfiiig*,  or  {,^ritty  stMisatioos:  [ler- 
hai»s  llip  iiils  caniiut  br  kept  fully  open,  tliere  may  bi'  sonic  pliotn. 
phobiu.  The  symptoms  aiv  woi-se  ut  ni;?ht  and  are  apgravali.'d  by 
use  of  the  eyes.  The  most  aDnoytnjir  cases  of  this  kind  are  thus« 
which  aiv  caused  by  various  forms  of  eye  strain.  Whatever  makes 
vision  ihtllcult,  exciu-s  this  hypcnemia.  We  see  it  in  those  who  uso 
their  eyes  to  excess,  for  lon^  hours,  or  lat^*  at  ni^ht,  in  those  who 
have  wept  extivinely ;  in  those  who  have  errors  of  rufraclion,  such 
usbe^innin^niyopia,orhy|)eropi:t,orasti^'malisin,oraiiisoiiielro]>ia 
or  spasm  of  aeeuminudalioUi  or  beginning  presbyopia;  in  those  who 
suller  from  fatig^ne  of  the  motor  muscles  (muscular  asthenopia  in 
various  types).  We  set^  it  with  faint  oi>acity  of  the  middle  of  the 
cornea,  with  incipient  cataract,  or  dilfused  haziness  of  the  \-itreo»i8. 
It  accompanies  chronic  ophthalmia  tai'si,  which  is  itself  often  occa- 
siuneil  by  refniclive  or  muscular  errors.  It  is  often  coincident  with 
chronic  nasal  catarrh,  and  if  this  develop  at  times  into  acute  actrvily 
us  "  hay  ffvcr"  or  *'  ixist;  cold,"  etc.,  the  palpebral  h.\-pcr8Emia  cor- 
respondiiiply  increases  and  may  ^ixn\  to  active  conjunctivitis. 
Those  wlio  wurk  ill  dust,  such  as  niillei-s  or  street  sweepers,  etc., 
natui-ally  have  this  condition,  aud  it  always  attends  the  lodgment 
of  a  (orelRD  body  under  the  lid.  Tliere  is  a  chronic  type  of  the  dis- 
wisi*  found  chielly  in  old  i^ersons  whnsi?  eyelids  um  ha^r;^'  and  who 
uniy  have  eetropiuin.  It  always  co-i-xists  with  c;itarrli  of  the  lach- 
rymal sac  and  strictuiv  of  the  nasal  duct.  Amon^  all  these  sub- 
jects those  who  complain  most  will  be  the  nstheiiopic  pei-soiis,  and 
the  more  excitable  they  aiv,  the  mure  will  they  emphasize  theii* 
troubles. 

Treattnetif. — The  Important  point  is  to  ascertain  and  remove 
the  cause.  It  may  disappear  upon  rcceivinjEf  suitable  g-lasses  for 
refractive  or  muscular  errors,  upon  the  ivnio^iil  of  a  forcisn  body, 
upon  the  .su>)sidence  of  a  stye,  the  removal  of  a  cyst  of  the  tarsu.s, 
or  the  cuiv  of  nasal  catarrh.  Concurrently  with  the  proceedings 
hinted  at,  din>ct  remedies  may  he  calUnl  for  which  will  be  IwUi 
soothing'  and  mildly  stimulating'.  Weak  solutions  of  common  s:ilt, 
half  a  teaspuonful  in  a  pint  of  water,  the  addition  of  a  few  di*ops  of 
brandy  to  a  lumbler  uf  water,  or  as  the  fashion  now  is,  of  "  Pond's 
extract "  (tt.  extr.  hamamelis)  in  quantity  varying  fi-om  a  teaspoon* 
ful  to  ft  tumlder  of  water,  are  applications  in  popular  use.  The 
cold  douche  from  a  fine  rose  jet  arranged  as  may  be  convenient,  or 
spray  of  cold  water  from  a  double-bulb  spray  apparatus,  are  often 
grateful  and  to  it  the  addition  of  a  few  drops  of  hay  rum  gives 
more  efficacy.  Some  of  the  u»ual  pn-st'iiptions  are  as  follows:  Q 
Sodte  biboratis  pulv.,  j  i.;  aqua;  camph.,  5  vi.     U  Acidi  borici,  3i.; 
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aqose,  5  Tl.  R  Zinci  sulpli.,  gr.  ij.;  iiquas  5 '^'-  '*  Fl.i-xt.opii.,  "  ij.; 
aqujfi,  5iv.  Thuso  mixiurt's  are  to  bedroppcil  brtwrm  llie  lid-s  by 
a  dropper  or  may  be  put  mto  an  eye  cup  which  is  t"  he  ht-Ul  to  the 
vyeatui  tlie  Hds  b".'iiij^  opein-d,  tbc  Huid  ri-niuins  [or  Ii;ilf  a  nunule 
or  more  in  coutact  with  the  glob<.-.  Aftorwaixi  it  m;iy  be  appiJC'd 
by  a  compress  to  the  outer  surface  or  the  litis  for  ten  minutes.  Such 
appUentions  arti  made  morning  and  evening',  or  at  such  time-sa^i  the 
patient  prefers. 

IT  measures  of  this  kind  do  not  remove  the  irritation,  applica- 
tions directly  to  the  tai'sal  surface  will  be  in  order  by  the  surgeon 
wlio  must  evert  the  lids.  For  this  purpose  a  solution  of  nitrate  of 
silver,  gr.  8s.-ij.  to  water  :  i.  or  in  chronic  cashes,  lannni,  gr.  x, 
glycerin,  ^  i,,  or  a  smooth  crystal  of  alum  may  be  empoyed  every 
fe^cond  orthiiid  day.  It  is  sometimes  usi^ful  to  apply  to  the  tarsal 
border  at  night  a  weitk  meiTcurial  ointment,  sueh  as,  IJ  hydrarg. 
oxid.  flav.,gr.  ij.;  vyselini,  3L;  or  If  Unguenti  citnnl,  gr.  ij.;  vase- 
Uni,  '  i.;  vel  cosmalini,  3  i-,  in  lu'ti  of  the  "touching"  of  the  lids  and 
often  in  eonneetion  with  some  of  the  above-named  collyria.  The 
inixt  ui*e  uf  borax  and  camphor  water  is  most  frequent  and  is  widely 
known.  Solution  of  tanuiu  ia  glycerin,  gr.  xx.  ad  3  i.,  may  be  ap- 
plied by  a  spray  apjKiratus  (Agnew), 

'1.  Conjunciivitis  simpiex  vel  catarrhah'a. — It  is  neces-sary  to 
allow  considerable  latitude  to  the  definition  of  this  inflammation, 
because  we  meet  it  in  various  degree  and  phases.  One  might  make 
of  it  three  sulKiivisiun.s,  viz.,  C  Simplex,  C.  tEdeniatosa  and  C. 
Calarrlialis.  The  first  is  attended  by  little  swelling  and  presents 
eliiedy  Iiypera^mia.  Tlie  second  is  not  fivquent  und  exhibits  little 
red nes.s,  but  abundant  sei'oiis  eJTusiou  in  and  beneath  llieconjunc- 
ti\'a  and  m  the  lids.  It  occurs  in  young  subjects  of  delicate  and 
l^-mphalic  habit,  is  not  much  painful  and  there  is  little  sticky  sivn^- 
tiou.  The  membrane  shows  little  vascularity  and  the  prevailing 
tone  of  color  is  a  tawny  yellow.  This  occurs  idiopathically,  while 
precisely  similar  conditions  accompany  some  cases  of  periostitis 
and  other  orbital  inflammations.  The  third  is  the  typical  and  usual 
form  of  catarrhal  conjunciivitis  and  has  ihe  following  appi.-aranci'S. 
Inere-ose  uf  vascnlanty  both  pnliM'hral  ami  ocular;  on  tlie  globe 
the  mesh-work  of  vessels  forms  close  and  irrepular  spaces  and  Is 
somewhat  closer  near  the  cornea,  the  liypenemia  is  nearly  ('(lual  in 
intensity  over  all  parts  of  the  eye.  There  will  l>c  more  or  less  elfu* 
sion  in  and  beneath  the  membrane,  and  pre.ssure  with  the  finger 
tIirou<rh  the  lid  will  move  it  about.  Thfrc'  will  be  swelling  of  the 
lids  and  Inability  t^  fully  open  theni,  and  some  ivdness  along  their 
margins.  But  ihe  striking  and  special  s^nnptom  is  the  abnormal 
secn-tion  which  glues  the  lashes  into  bitndles  and  the  edges  of  the 
lids  together  after  sleep,  which  is  floccutenl  arui  turbid,  a  mixture 
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nf  serum,  tears,  mucous  opitheliuiti  and  of  some  pus^ells.  It  collects 
in  (lake's  and  sprvaUs  in  n  thin  l:iy«T  upon  the  tarsal  surfaces. 
Wlu-n  Inverted,  tAe  palpebral  surfaw?  is  deeply  atJii  uuiforml.v  red, 
Hucciili-nt,  and  velvety.  At  the  ed^^t;  of  the  cuniea  there  an-  of1#ii 
minute  vrosiunti  and  a  fniijri'  of  vessels  may  artvr  a  time  develop 
around  its  whole  circumference  nnd  reach  one  or  two  miUimetres 
into  the  transparent  cornea.  Sometimes  there  an?  minute  henior- 
rhagr«'.s  in  the  ocular  conjunctiva  and  the  color  of  the  hypenpmia 
varies  from  a  l>ri^ht  scarlet  to  a  deep  mahogany. 

Tlie  subjective  syujptoms  varj*  accoixUiig  to  the  Hevei'ity  of  the 
attack  and  the  sensitiveness  of  the  patient.  There  is  heat,  and 
burning  pain,  witli  ]>ricking  And  itching  and  the  cunstaut  sense  of 
heavnu-ss  and  of  sand  in  the  eyes.  At  the  outer  and  inner  angles 
tho-sc  feelmgs  aiv  most  pruuouuceU  and  often  the  skin  after  a  time 
becomes  ulcerated  at  these  sites,  lo  tlie  aggra%-ation  of  the  sensa- 
tions. The  flow  of  scalding-  tears  and  the  persistent  collection  of 
the  secretion  provokes  constant  use  of  a  liandkerchief  and  theiv  is 
often  marked  pho(.o[)hobia.  Tlie  sytiipt^itiis  arc  apt  to  be  worse  at 
night  and  better  in  the  morning.     Usually  both  eyes  are  alfected. 

A  form  of  this  inflammation  called  by  English  writers  calan-ho- 
rheurnatic  o]))ithalmia  seems  to  bt-  a  iuixlui"e  of  conjunctival  and 
scleral  intlanmiation.  The  secr4'1ion  is  more  watery  than  sticky, 
there  is  a  deep  as  well  as  superficial  vascularity,  and  then  there  is 
acute  iiain  in  the  globe,  the  temples,  ami  forehead,  added  to  the 
usual  burning  sensatmiis.  The  eyeballs  are  tender  to  the  ttmch, 
there  is  usually  extreme  pholopliobia  and  the  sulferings  of  the 
patient  are  out  of  proportion  to  the  apparent  severity  of  the  dis- 
ease.   Such  persons  are  apt  to  be  gouiy  or  I'hfumatic. 

Many  times  there  is  little  discomfort  experienced  with,  catarrhal 
conjunctivitis,  and  especally  in  iiealthy  persons,  and  frequently  the 
services  of  a  physician  an-  not  callfil  for. 

The  discjLse  is  idiopathic  or  symptomatic  and  in  a  few  cases  it 
seems  to  be  metastatic.  It  comes  from  atmospheric  causes,  Trow 
the  foul  air  of  ill-ventilated  rooms,  from  exposure  to  dust,'smoko 
and  heal.  It  is  apt  to  occur  at  tlie  seaside  in  the  summer,  from  lieat, 
glare,  and  dampness.  Workei-s  at  the  forge,  millers,  cigar-makers, 
moulders  are  its  especial  subjects.  It  is  frequent  in  orphan  asylums 
and  crowded  eleemosynary  establishments.  It  Ls  often  part  of  the 
attack  in  acut-e  coryza  and  in  hay-fever  or  rose  cold.  Somettmer. 
epidemics  occur  and  are  thought  to  be  more  frwiuent  in  the  spring 
and  autumn. 

A  special  type  of  acute  conjunctivitis,  usually  called  papillary, 
sometimes  follicular,  both  which  names  indicate  the  diifering  phases 
set  Up  by  the  samo  cause,  conu-s  in  certain  i>ersons  as  the  effect  of 
dropping  a  solution  of  sulphate  of  atropia  into  the  eye.     With  a 
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few  who  arc  remarkably  susceptible  n  single  instillation  suffices. 
GeneniUy  it  must  have  been  kept  up  For  some  time  before  this  re- 
suit  npiHiai's.  Tliere  is  often  erytlunnatoiis  infliiinination  of  the 
skin  of  the  lid  and  of  the  rliwk.  Tlu'  culijuncliva  will  cxliibit  besides 
redness  and  hypersecretion,  enlargement  of  the  foilicles  in  the  tar- 
sal folds.    The  att:ick  promptly  :ib;ites  un  withdrawal  of  the  atropia. 

Furthermore  we  have  epidemics  of  catarrhal  conjunctivitis, 
usually  of  mild  t.vpe  with  moderate  quantity  of  secretion  fi*om  the 
eyes  and  attendee)  by  coryzii.  Tlie  altiirk  lasts  usually  from  three 
to  ten  days  and  nuiy  he  widespread  in  the  com  inuiiity.  It  is  pop- 
ularly known  as  "pink  eye"  and  evidently  resembles  the  "distem- 
per" of  horses  and  other  animals.  Br.  John  E.  Weeks  has  studied 
its  micrography  and  found  it  to  be  a  genu  disease  communica- 
ble by  cunt^igiun.  It^t  special  bacillus  has  been  by  him  isolated  in 
pure  cultures.' 

We  have  mild  conjunctivitis  as  the  result  of  summer  heat,  espe- 
cially if  co:\fincd  with  exposure  to  the  sandy  beach  of  the  sea,  or 
the  sand  of  the  desert.  It  belonj^  lo  travellers  among  arctic 
snows.     Higrh  civilization  prndurcs  it  with  the  electric  light. 

The  syinptmnatic  or  secondunj  forms  of  the  distrjise  are  numer- 
ous, as  in  dacryocystitis,  acute  and  chronic,  in  huixleolum  and  ab- 
scess of  the  lid,  in  erysipelas,  in  eczema,  in  herpes  zoster  frontalis, 
in  all  the  exanthemata,  as  measles,  scarlatina,  variola,  and  vari- 
cella. It  is  a  serious  and  most  annoying*  complication  in  ac\ite 
eczema  of  the  face,  especially  in  old  persons,  and  is  utterly  rei>el- 
lious  until  the  subsidence  of  the  skin  disease.  It  is  nn  early  token 
in  nieasle.s,  while  in  scarlet  fever  it  comes  during  the  later  stages 
of  the  eruption,  and  similarly  with  small-pox. 

Certain  fugitive  attacks  .seem  lo  be  metastatic,  as  for  example 
in  cases  of  gonorrhoea  (HaltenhoH),  expressly  excluding  their  pn»- 
duclion  by  the  conveyance  of  secretion,  and  founding  this  opinion 
upon  the  nature  of  the  attack,  its  mildness,  its  short  duration,  the 
absence  of  the  purulent  secretion,  and  (of  ob\noiisly  less  value  as 
evidi'nce)  upon  the  negation  by  the  patient  of  any  carelessness  on 
his  own  part.  There  have  been  a  ver>*  few,  but  seemingly  well- 
autbentieuted,  rases  of  this  kind  re|M)i"ted.  Cases  have  been  ob- 
served in  wiiich  a  nidd  conjunctivitis  has  preceded  each  menstrua- 
tion. Dr.  W.  O.  Moore  related  such  a  case  to  the  New  York  Oph- 
thalmological  Society. 

Duration,  Comph'cnfiona,  and  Sequelae. — There  is  a  notable 
tendency  to  spontanctms  nvovury,  and  the  dtu'ation  of  the  disease 
will  be  from  a  few  days  to  three  weeks.  If,  however,  the  surround- 
ings Im!  unfavoi'able,  or  if  no  care  he  taken  nr  the  person  be  cachectic 
or  of  bad  habits,  it  may  become  a  chronic  malady.  This  is  apt  to 
*Knapt*<  Arch,  of  Ophth..  xv.,  p.  44-1,  1880. 
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be  the  case  among-  tfoement  houses,  and  in  badly  mana^*il  instiiu- 
tioDs,  whore  a  sfM.Mniii;;ly  mild  iittiiek  i-efvisi-s  l-o  ;Li;:et  well,  anil  passes 
over  into  a  staU!  of  thickiMiiiig  and  inlUtralJun  or  tht'  tai'sal  and 
orbital  portions  of  the  membrane,  with  hypertrophy  of  the  papilla; 
and  of  tlK>  epithelium;  a  condition  couveiitently  called  ^lanular 
conjunctivitis,  and  it  is  extrL-nii*Iy  ol»stinate  allhonph  it  may  not 
seom  to  be  severe,  As:ain  ;i  simple  attjick  in  old  ik-raoiis  is  apt  to 
degenerate  into  a  chronic  i-ondition,  and  hard  drinkers  have  been 
nut«d  since  the  time  of  Solomon  for  "  redness  of  eyes."  It  is  rar«' 
thai  the  cornea  iKTomt's  atrecteil..  save  in  the  modenite  way  above 
denoted.  Arternuiasles  the  eyes  are  liable  to  remain  irritable  for 
a  lonjr  period,  and  while  no  special  treatment  seems  iietHlfo!,  care 
in  abstHiniriibr  from  use  is  nHpiired.  It  is  generally  true  that  the 
eyes  are  apt  to  be  irritable  for  several  weeks,  even  when  a  case  has 
seemed  to  recover  well.  The  possibility  of  g-ranular  conjunciiviits 
ensuinp  under  special  conditions  has  bi-en  mentioned  and  it.  is  als<» 
possible  in  peraons  who  f^ive  no  attention  to  ck'anliness,  esp<-ciaUy 
in  the  old,  to  have  chronic  blepharitis,  lippitudo  and  ectropium,  and 
perhaps  impairment  of  the  integrity  of  the  uumea. 

Treatment.— TXm  first  and  chief  consideration  Is  acnipulous 
cleanliness,  and  where  an  endemic  has  broken  out  in  an  institution, 
the  removal  of  tlie  airoctod  into  largo  and  well-ventilated  rooms, 
.and  giving  each  alnmdant  air  space.  Simple  cleansing  of  the  eye 
from  all  secretion  by  mild  lotions  is  often  all  that  is  ivqnircd.  The 
first  question  always  Is,  what  shoiihl  he  the  temperature  of  the  fluid? 
That  may  be  left  to  tht>  sensations  of  the  patient,  whether  it  shall 
be  lukewarm  or  cool,  but  as  to  the  mode  of  application  instruction 
must  be  given  that  it  shall  remove  the  secretion  and  not  retain  it 
within  Ihu  lids.  Hence,  poultices,  tight  compresses,  bamlagt-s,  raw- 
oysters  and  a  Can-ago  of  disgusting  popular  ivnuHlirs  must  bo  pro- 
hibited. It  is  also  pnident  to  discard  sponges,  because  they  are 
apt  t^  become  means  of  contagion.  In  riiild  case.s  a  .simple  com- 
press of  linen  or  cotton  cloth  wetted  in  the  fluid,  may  be  apphed  for 
flfteeu  minutes  or  more  at  inteirals  of  one  or  more  houi-s  according 
to  the  seriousness  of  the  case.  It  should  be  wetted  afresh  everj- 
three  or  live  (uimites  and  the  seci-etion  gently  wiped  away  from  the 
edges  of  the  lids.  The  purpose  is  to  ki-ep  the  eye  clean,  to  ivmovo 
and  antagonize  septic  elements  anil  to  exert  by  the  lotion  a  moder- 
ate control  over  inflammatory  action.  For  mild  cases  a  cool  lotion, 
for  more  severe,  a  cold  lotion  will  he  chosen.  Nothing  serves  so 
well  in  the  grejit  majority  of  cases  as  a  3^  solution  of  boric  acid. 
It  newl  not  be  accurately  prepariHl,  but  the  patient  may  Imj  told  to 
put  a  teasponnful  of  the  powdered  acid  in  half  a  pint  of  water  and 
use  it  copiously.  If  the  amount  of  secretion  iv<iuirc,  it  may  be 
stiuirted  between  the  hds  by  a  dropping  tube  or  a  small  bulb.    It  Is 
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i^ful  to  the  inOumed  surface  aud  i»  of  undoubtml  value.  For  a 
very  lurgu  uuiiilw.*r  of  cases  it  fully  iiuH'ts  tlif  piitTH«s!e  and  it  has 
crown  t4>  be  the  stock  prescription  in  the  practic*?  of  the  New  York 
Eye  and  Ear  Infirmary.    It  iTiust  not  be  forgotten  that  in  all  mild 

cases  of  eonjuftivitis  tlie  dise-a^uN)  eoudition  is  of  short  (hiration, 
and  that  amid  hwilthy  surrouiidiiijfs  a  complete  ami  prompt  rt-cov-- 
ery  is  the  natural  order  of  eveiitH.  Many  pei-sons  prcBcribe!  tor 
themselves  weak  sulphaU;  of  zinc  solulion  dropiwd  in  the  eyea 
at  iiiylit.  Wc  theivfore  will  carefully  avoid  unnecessary  treatment, 
and  especially  any  strenuous  or  harsh  measures,  which  while  they 
exhibit  zeal,  are  in  reality  evidence  of  indiscretion.  Under  this  cat- 
^i^ry  may  b«  put  Icoehcs  and  bUsU-rs  and  the  use  of  irritating 
"drops,"  etc.  The  treatment  will  be  aimed  at  the  uncomfortable 
symptoms.  Undf.T  itiis  head  may  be  classed  the  cleansinjr  of  the 
eye,  as  has  already  l>i*en  stated;  before  going-  to  sleep  the  e<lges  of 
the  lids  may  be  smeared  with  simple  cerate,  or  unpcrfmned  cold- 
cream,  or  vaseline  (the  last  jmdts  and  disappears  very  soon),  the 
same  may  beruhhed  over  tlu*  skm  of  the  eheeU  or  lids  if  the  sarfacc 
IS  irritated  by  fn-tjueiit  wetting'.  If  Iheiv  be  much  diseoinfort  from 
feelings  of  grittincss  or  heat  or  smarting,  a  25(  solution  of  hydro- 
chlorate  of  cocaine  may  be  dropped  between  the  lids  at  intervals  of 
ten  minutt'S  until  the  sensations  are  allayed.  This  remedy  has  also 
the  happy  property  of  contracting  the  blood-vessei.-*,  thus  ser^'ing  a 
double  purpose.  It  is,  however,  not  to  be  used  e.tcept  to  relieve 
discomfort  and  not  with  great  frequency. 

Many  cases  will  reipiirki  no  other-  measuiTS  and  a  few  days  will 
see  the  eyes  restored  to  health.  For  eases  of  more  severity  with  a 
little  swelling  of  the  lids,  slight  sub-conjunctival  etTiision,  more 
copious  secix-tion  and  more  pain,  it  may  be  needful  to  employ  lu 
addition  astringent  solutions.  Among  the  oldest  is  ft  mixture  ol 
acetate  of  lead  with  infusion  of  opium,  a  draehm  of  the  former  to  a 
pint  of  the  latter.  It  doulilU-ss  has  useful  propertie-s,  but  it  rou.st 
never  be  usctl  when  there  is  any  tendency  to  ulceration  of  the 
comi?a,  because  the  lead  is  liable  to  be  precipitated  upon  ii.  Its 
utility  is  ill  the  early  stage  of  a  somewhat  acute  attack-,  and  tlien 
is  most  grateful  if  warm.  The  mixture  should  be  strained  and 
made  clear.  It  may  be  made  also  as  follows:  IJ  Liq.  pliiinbi  suli- 
acet;»lis,  3  ij.;  Fl.  ext.  opii.  de(xlorrit.,  \  t.;  Aqua-,  z  vj.  M.  A  solution 
of  alum,  a  di*achni  to  the  pint,  is  wiili  many  a  favorite  application 
both  inside  and  outside  of  the  liri5»,  Mr.  Tweedy,  of  the  Royal  London 
Ophthalniie  Hospital  (MnorHelds),  and  some  others  have  asserted 
that  it  has  a  U'odeney  to  increasi*  nieerations  of  the  cornea  in  virtue 
of  a  solvent  elfect  upon  its  cenientum.  He  thinks  he  has  seen  de- 
cidi-dly  muschievous  etTects  of  this  kind.  For  myself  I  have  almost 
discarded  alum  in  favor  of  boric  acid,  and  when  the  quantity  ol 


i 


3»6 


mSEASEH  OF  TUB  EYB. 


8(HM*etlon  nr  the  Intense  redness,  or  the  degree  of  efTtision  call  for 
active  interference,  the  nitratt*  of  silver  is  the  most  satisfactory 
remedy,  A  solution,  two  ;jrraius  to  the  ounce,  ^$,  may  be  dropped 
into  the  e^e  twiee  daily  from  ji  dropper.  If  the  tenderness  and 
swelliiit;  do  not  pifveiit,  the  8umc  solution,  or  one  five  grains  to  the 
ounce,  1<,  may  bo  applied  with  »,  suiall  brush  to  the  evert^-d  lids 
once  daily,  or  be  droppitl  into  the  eye.  It  will  soon  cause  pain, 
for  which  a  solution  of  cocaine  may  be  used,  and  compresses  dipped 
in  iced  water  sedulously  :ippiied  until  the  reaction  subsides. 

For  ver\-  nervous  p:itients.  it  may  l>e  needful  to  i-oaort  to  hro- 
inldts^  and  possibly  to  mild  doses  of  morphine  or  Dover's  powder  at 
nlg-ht. 

It  is  sometimes  well  to  iwld  sulphate  of  zinc  to  boric  acid  in  the 
later  stiifrfs  of  a  moderately  severe  attack,  as  for  instance:  H  Zinci 
sulphatis,  gr.  iij.;  Acidi  boric,  Z  i.;  Aiiuiv,  3  vi.  One  may  resort  to 
solutions  of  corrosive  sublimate,  from  1  to  3,000  to  10,000,  as  was 
formerly  done,  and  this  would  be  suited  to  the  mild  epidemic  cases, 
and  to  hospital  or  teiit^ment-lioiise  out-bivaks.  It  is  irritating 
to  many  patients,  but  it  is  effective. 

For  castas  whenMi-deiimtous  infiltration  is  preat  and  secretion 
moderate,  as  in  delicate  ehildn-ii  and  snuu-liines  in  old  jMtoplc,  solu* 
tion  of  tannin,  gr.  v.  aU  3  i.,  or  the  liquor  plumbi  subacelat.,  3  ij.  ad 
5  viij.,  is  well  adapted. 

For-  severe  caws  of  so-called  *'  catarrho-rheumatic  ophthalmia  " 
it  may  be  needful  at  the  outset  to  apply  two  or  four  leeches  to  the 
temple  to  allay  jiain,  to  ma Ue  very  liot  fomentations  for  the  first 
day  or  two,  to  employ  sol.  sidphut.  atropiie,  ^r.  ij.  ad  ?i.,  two  or 
three  times  daily  in  the  eye.  and  also  iK-rhaps  a  2*  solutlim  of  coca- 
ine. No  astring-eiits  or  irritating  drops  are  to  be  used  until  muco- 
purulent secretion  is  set  up,  and  the  temperature  of  all  applications 
must  be  conifoii.iiitr  to  the  patient,  A  saline  purgative  and  often 
small  doses  of  Rochelle  salt  fix'qucutly  given  for  diuivtic  cJfiwt,  will 
be  valuable.  In  these  cases  we  have  to  do  no  doubt  with  a  general 
dyscrasia.  Especially  must  one  look  for  symptoms  of  a  ^outy  dia- 
thesis, of  which  the  si^ns  may  he  slight  and  1;bc  tendencies  not 
readily  admitted  by  the  patient. 

As  the  acute  attaek  sulisJde-s,  if  Iheii;  Ito  left  a  stale  of  chronic 
hyperamiia,  one  may  touch  the  everted  lids  once  daily  with  solu- 
tion of  nitrate  of  silver,  f^r.  s8.-ij.  ad  3  i.,  or  -with  a  smooth  crystal 
of  alum.  Or  if  a  patient  cannot  be  so  fi-oquently  seen  he  may  drop 
mto  his  eye  a  solution  of  zinc  sulphate  and  boric  acid.  A  patient 
never  should  havi?  a  solution  of  nitrate  of  silver  ^iven  to  him  for 
this  ptn'pose.  It  soon  decomposes,  and  its  prolonjjed  use  causes 
brownish  discoloration  of  the  conjunctiva  {ar^/t/ria  cotijutictirm). 

It  need  hardly  bo  said  that  during  an  acute  attack  a  patient 
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must,  not  road  or  write  or  sinokp,  nnd  will  rL'muin  in  :i  dimly  lighted, 
■Wfll-veiitilaled  room.  Kvun  when  ivcovery  has  been  attained,  cau- 
tion iinist  !m!  ^vhm  u^'^iinst  prulong'ud  iu>c  uT  tlu'  «\ts,  csiK'cially  at 
nigiit,  and  ag~.i.iiist  exposun*  to  wind,  dust,  smoke  and  foul  air. 
Often  coloi-ed  ;;lassus  (lipht  smoked  or  blue)  wUl  liave  to  be  worn 
in  bri;?lit  H^ht. 

In  healthy  persons  with  favorable  surroundings  and  uith  proper 
caro,  the  outcome  of  acute  catarrhal  conjunctivitis  is  perfect  recov- 
crj'  within  periods  varyinjj  fnim  five  days  to  three  wi'eks.  On  the 
other  hand,  there  may  be  ulceration  of  the  cornea,  with  its  various 
posKibiIitit«, or  tliere  maybe  chronic  tliicki-iiinfr  of  the  paliH'bral 
conjunctiva,  ccti'o|>iuiti,ptci"yg'iniii,  etc.,  etc.  These  conditions  have 
been  or  will  be  considered  under  proper  heads.  Not  a  few  cases  of 
so-calloil  jifninular  lids  have  originated  in  an  acute  conjunctivitis. 

'.i.  Conjunctivitis  pumfentu,  iSleiinorrhwxi,  l^i/orrbea. —  This 
phase  of  acute  conjunctivitis  is  of  moro  severity  than  the  foregoing: 
and  present  itself  at  different  agc-s:  first  it  occurs  in  infanta  at  or 
soon  after  birth,  and  secondly  it  occui's  in  adults.  In  both  classes 
the  diHea.se  is  essentially  the  same,  and  originates  ft^m  contagion 
in  the  fiTtfut  majority  of  cases,  but  it  is  convenient  and  customary 
to  cousi<ler  them  separately.     The  ilrst  is  couinionly  called 

Ophthalmia  Neonatorum. — At  birth  the  eyeUds  are  always  ag- 
g-tutiuat-ed  by  the  parturient  secretions,  It  is  common  too  for  the 
lidstrO  remain  rod  and  sticky  for  a  day  or  two.  The  nurse  washes 
Ihein  off  with  wann  milk  and  water,  and  soon  the  eyes  are  clear. 
A  little  attention  may  be  required  for  several  days,  the  principal 
point  being  the  careful  removal  of  all  secretjon  as  fast  as  it  appear.s, 
and  soon  all  is  well.  Should  there  boa  little  swelling  of  the  lids* 
and  seci'etion  be  rather  troublesome,  a  compress  wetted  with  a 
solution  of  borax  or  of  alum  may  bo  laid  on  the  eyes  for  fifteen 
minutes,  once  in  two  or  four  hours,  and  the  edges  of  the  lids  smeared 
witli  siniple  cer-ate  or  vaseline.  The  groat  proportion  of  the  cases  of 
this  disease  will  not  require  serious  attention,  and  will  not  cause 
the  physician  any  anxii^ly.  A  physician  in  large  obstetric  practice 
told  me  that  he  had  had  only  one  serious  case  in  an  experience  of 
twenty  years.  But  there  are  cases  even  tn  private  practice  which 
need  active  attention.    Of  these  I  have  seen  two  varieties. 

The  leas  frequent  are  some  which  have  more  the  character  of 
griinular  than  of  purulent  conjunctivitis.  There  is  verj'  little 
swelling  of  the  lids— secretion  is  almost  wholly  watery.  There  is 
little  or  no  hypera>mia  of  the  ocular  conjuncti\-a,  while  the  palpe- 
bral conjunctiva  in  reddened,  and  at  the  fornix  is  considerably 
thickened  and  swollen.  This  hypi-rlrophy  is  the  essence  of  the 
trouble.  It  is  truly  a  form  of  follicular  conjunctivitis  occurring  at 
an  exceptional  age.    While  this  continues  the  eye  keeps  watering 
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and  a  litlk  sticky,  and  thti  fondition  t^c^  on  for  wprk<i.  Thi-  com«a> 
does  not  gnt  ha^y,  and  tlieru  is  no  spi'cial  danpT.  For  Ihe  uilldor 
cases,  wlioiv  iin  mixioim  itiutlicr  insists  un  suniftliin;;lM'ing'done  fur 
the  haby,  I  doptiTnte  anything  more  than  wasliinji^  with  a  solution 
of  boracicacidsfveral  tirat>sa  day.  But  if  a  child  ma  month  old, and 
the  diNL'har^e  continues  and  the  fornix  exhibits  decided  bwelting',  I 
have  been  ohli;^«l  to  use  solut  ions  of  tannin  and  grlycerin  as  sVrong- 
as  3ij,  lid  ^  i.  before  the  condition  would  jneld.  I  had  tried  niti-at-e 
of  silvei-  in  mild  sohition,  and,  unwilling  to  make  it  more  caustic, 
liad  taken  a  solution  of  tannin,  gr.  x.  ad  fflycerin,  ?  L;  but  this  had 
only  a  temporary  poocJ  effect,  and  the  disease  was  not  subdued 
until  the  strong  solution  was  u|)])Iied.  It  was  donu  every  SL-cond 
day  lo  the  everted,  lid,  and  was  of  course  quite  painfuL 

Much  more  inipoi-tant  is  Hie  purulent  conjunctivitis  wliich   is 
genei-ally  spoken  of  as  iiphthahitia  neonattn-um.     It  pivaent«  itself 
under  A-orious  degree*  of  intensity,  with  swelling  of  the  lids,  with 
yellow,  thick  secretion  issuiniur  from  tlic  eye,  or,  if  drii^l  upon  the 
tarsii]  edges,  it  f^lues  the  lids  to  each  other,  and  the  conjunctiva, 
both  ocular  and  palpebral,  Is  reddened  nndswollen;  at  the  bcji;in- 
ningr  the  secretion   is  coniparntiv»-3y   thin,  Itut  soon   it   becomes 
tliick  and  creinny.^  This  quality  imlirates   abatement  in  the  ac- 
ti\ity  of  the  pi"ocess.     Tliere  may  bt*  cheinosis,  and  the  palpebral 
conjunctiva  he  thickened  and    intenst^ly  red   and  spongy,  witli 
ridges  and  proniinetic<*s,  and  by  cleft  by  Hkruivs  between  the  en- 
larged piipilla>.    The  tumidity  of  the  palpebral  conjunctiva,  which 
increases  up  to  the  fornix,  is  a  notable  feature.     The  cornea  maj* 
iviiiain  clear,  but  its  inteprily  is  the  object  of  anxiety.     Its  inva- 
sion may  show,  lus  the  fli-st  fiign,  a  ililfuseiJ  haziness,  or  a  single  spot 
of  purulent  iuiUtration,  or  an  ulceration;   while  in  weakly  infants, 
of  whom  premature  births  and  foundlings  aiv  often  extreme  exaiit- 
plfs,  the  cornea  may  suddenly  break  down  with  gvrneral  infiltration, 
nnd  lieconie  a  mass  of  yellow  putrilage.     The  place  of  ulceration  in 
the  cornea  may  be  anywhere;  if  upon  the  peripherj',  and  if  it  per- 
forate, the  iris  falls  into  the  opening  and  becomes  pcrmnneiitly 
adherent,  and  from  this  a  |>arti:il  Ktit])liylonia  may  ensue;   or,  in 
case  of  less  extensive  destruction,  nothing  more  than  a  distortion 
or  concealment  of  the  pupil     Should  the  ulcer  be  central,  and  not 
loo  large,  so  that  if  it  perforate  ;uh1  llie  si)I»i]icter  iridis  cannot  be 
drawn  into  the  opening,  the  lens  will  then  come  forward  and  rest 
in  contact  with  the  posterior  surface  of  the  cornea.    Bomeiimes  a 
Dstnla  will  give  rise  to  prolonguil  contact  of  the  tens-caiKsule  with 
the  coniea.     As  a  cons^njuence,  tliere  will  be  an  opacity  in  the  ceo- 
tre  of  the  lens,  the  middle  of  which  witl  be  a  small  white  dot,  and 
around  it  will  be  a  fainter  zone,  and  the  wliole  will  W  apparently 
two  or  three  millimetres  in  diameter.    Sometimes,  long  after  the 
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eye  is  well,  a  Une  thread,  is  seen  runuin^  from  thu  lens  to  the  mid- 
dle of  thu  coniea,  which  is  the  attenuatetl  vestige  of  llje  material 
deposited  while  the  surfaces  were  in  contact.  The  opacity  bi'lon^s 
to  the  capsule  chiefly,  and  is  hotli  iip<tn  it  and  <tvi;rlaid  by  it,  sonie- 
times  having  a  distinct  pyramidal  form.  It  will  be  a^iin  referred 
to  in  spealcing  of  cataract.  In  cases  so  marked  as  the  above  the 
seci'elion  will  be  thick,  creamy,  and  copious.  Tlie  |)aiieiiis  do  not 
seem  to  suITcr  much  pain,  and  usually  mii-se  well.  The  Kkiu  of  the 
cheek  is  apt  to  be  excoriated  by  the  discharyc. 

lyophylaris. — The  importance  of  preventingr  this  disease  will 
be  appreciated  from  the  statistics  piven  by  HauR8mat)n.'  Of  the 
inmates  of  blind  asylums  the  number  made  blind  by  this  disea.sc 
were  in  Copenhagx-n,  H<  in  Berlin,  Hi^,  Vienna,  3<><,  in  Paris  among 
SOS  blind  youn^  sijbjerts,  4o<.  In  187G  it  was  shown  that  nmon;? 
the  youn^  pei'sons  admitted  to  thu  blind  institutions  of  Germany 
and  Austria,  33^  had  been  made  sifrhtless  Ky  this  disease.  In  dif- 
fcnmt  countries  the  v.T.riation  was  from  ^0^  to  t9?t  (Horner).  In 
Philadelphia,  I>r.  Harlan  found  iu  ISTI,  out  of  ItiT  iuinateK  of  tliu 
blind  asyliuii  about  '20$  had  been  adniitted  for  this  cause.  Iu  oph- 
thalmic clinics,  Hirschlwi^  had  amonj?  '^1,041)  new  c:i*«'S  314  of  this 
kind ;  Bcholer  among:  I(i,OU0, 1 50  of  1  his  kind.  Homer  in  I  Sii-:;  found 
among  10,000  cases,  101  of  this  variety  and  he  gives  this  interesting 
analysis.  Of  recent  cases  there  were  lOS,  and  of  old  casiw  in  whom 
the  disease  had  iJ-rniiniiled,  there  were  r>3.  Of  the  last  nnnii'd  i>'.i, 
U  were  blind  in  both  eyes,  24  blind  of  one  eye,  and  15  had  more  or 
less  serious  corneal  opacities.  Of  the  108  active  c:Lses  only  24  were 
brought  during  the  first  week  of  the  disease,  and  the  remainder, 
^•iz.,  84,  came  at  latn-  periods.  Of  the  '^4  Vases  seen  during  the  first 
week,  2  already  had  corneal  trouble;  one  healed  with  a  trifling  opac- 
ity, the  other  died  before  the  en<l  of  the  disease;  02  made  rit-overy 
with  perfect  siglit.  Out  of  the  84  less  recent  cases,  ;18  had  distia.sc 
of  the  cornea,  and  Hi  did  not  have  it.  Of  thu  4U,  'i  acquired  corneal 
ukeration,  but  in  none  of  Iheiie  patients  was  the  eye  lost;  For  the 
statistics  of  lymg-in  hospitals  on  this  subject,  I'efi-rence  may  be 
made  to  Haussmaun,  ].  c,  and  to  Crede,  "  Die  Verhtitung  der 
AMgenent.ziindung  der  Neugebownen,"  ,4rc/iit'/.  Oyniikol,  XVII., 
1,S.  .^0  (also  in  .separate  form,  Berlin.  1KS4).  The  aitnition  which 
of  late  years  has  been  given  to  prevention  of  conhigioa,  has  proved 
by  it«  success  Uiat  to  this,  we  arc  to  look  in  the  great  majority 
of  eases  for  its  ca  lim*. 

The  ongm  of  the  contagion  is  the  morbid  vaginal  secretions. 
The  healthy  secretions  of  the  parturient  slate  do  not  piHiduce  the 
eye  trouble,  at  any  rate  there  is  strong  reason  for  this  belief,  both 
from  general  experience  and  because  direct  inoculation  of  healthy 


'l>i«  Bindtfhnut-InfectioD  der  .Neugcboren«i>,"  Stuttgart.  Mf^l. 
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secretion  has  been  practised  without  evil  elTects.  Microscopic 
study  liaH  found  tliat  butb  in  the  luurbid  vaginal  Becretiuns  and  in 
the  pus  dowinjy  from  the  eye  a  special  oi-jfunisin  apjM^ars  winch  was 
first  pointed  out  by  Xeisser,  of  Breslau,  in  IH^.^  {Vvntralblati  /Ur 
Med.  WiMsensck.,  No.  *2S),  and  called  by  him  the  gonococcus.  because 
it  is  charact^^ristic  of  gwnorrlinea  of  the  urethm.  Tliis  tcind  of  infec- 
tion Ls  in  the  fp*cat  pro|iorlioti  of  cases  the  cause  of  the  infantile 
diseasi!.  Otlu-r  infectious  caus^-s  cannot.  ptirha|)s  be  absoUitely  ex- 
cluded, such  as  the  locUial  seci'ution,  or  that  frani  a  suppuratiiig* 
navel,  wlijle  fi"oni  the  nature  of  thv  case  few  investijjiitiona  are 
■made  on  this  point,  and  it  is  also  impossible  to  pi-ov-e  a  negative. 
The  eyo  disease  appears  nsimlly  about  the  thirtl  day,  hut  may  be 
delayed  as  late  as  tlic  ci^lilh  day. 

The  prophylactic  measures  to  be  employed  ai-e  on  the  one  hand 
the  washing  of  tlie  vagina  fur  some  days  before  parturition,  and 
while  labor  is  going  on,  with  a  2i,  solution  of  carbolic  acid  in  all 
cases  wlit-re  the  secrtM  ions  are  of  a  suspicions  character.  On  the 
other  huiid  atti-ntion  is  to  bo  given  to  the  v^'va  of  tiie  infant.  B.v 
some  washing  the  outer  Cnot  the  inner)  surface  of  the  lids  and  the 
eyelashes  with  a  3)t  carbolic  solution  is  practised,  while  In  acconi- 
ance  with  the  recommendation  of  Crede  a  single  drop  of  a  'i%  solu- 
tion, gr.  X.  ad  3  i.,  of  nitrate  of  silver  is  dropped  between  the  lids  of 
each  eye  by  a  ginss  ro<l.  The  otltnit  of  these  measures  has  been 
to  reduce  the  frecpieney  of  the  infantile  disease  in  the  lying-iii  hos- 
pital of  Halle  from  l'-^^  to  i^^.  In  the  lying-in  hospital  of  Lt^ipsic, 
where  Crede  instituted  his  own  im-thod,  the  cases  fell  from  T.Bjf 
to  0.5;(, 

It  is  impossible  to  iTslst  the  force  of  these  facts  and  it  becomes 
imperative  to  employ  such  measures  in  all  cases  where  any  suspi- 
cion may  arise.  This  holds  good  especially  in  hospitals  and  lying-in 
wards,  but  it  is  applicable  also  to  pi-actice  anning  tiie  uncleanly 
and  the  poor.  The  solution  of  niLrate  of  silver  in  such  strength,  2^^ 
excites  irritation,  but  a  very  small  quantity  is  intended  to  be  used 
(a  single  drop)  and  it  neutralizes  the  poison.  A  K  solution  will 
certainly  suffice,  and  the  ligorous  pi-oceediugs  of  a  public  lying-in 
hospital  do  not  fully  apply  to  private  pmctice.  For  infants  where 
only  the  usual  secretions  are  present,  cleansing  the  lids  and  eyes 
with  a  solution  of  borax  or  with  any  mild  antiseplic  solution  or 
with  wann  water  will  snlTlce.  It  is  seldom  hut  that  both  eyes  are 
infet-ted  at  the  same  lime.  In  case  one  only  is  inflamed,  the  other 
should  Ih!  hernn-tically  closed,  and  this  can  best  be  done  hy  stri^w 
of  indiH-nibl)er  plaster,  which  may  be  left  on  for  forty-eight  hours 
and  then  ivnewcd.  The  disease  is  usually  more  severe  in  the  eye 
first  affectrd. 

Trcaimvni.—V  seen  at  the  very  lieginning  when  the  swelling  of 
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ids  aiirt  a  watery  secrotion  are  tho  chief  symptoms,  notliiii^- 
but  cold  lotions  uiul  iissiduous  eluansing  aiv  to  1>g  i>inpluyi-(l.  Be- 
sides Iht!  attested  clinical  value  of  cold  lotiuus,  Weuks  found  that 
a  low  leraperalui'e  destroyed  the  vitality  of  the  germs  whicti  he 
Isolated  in  simple  catarrhal  conjunctivitis;  the  same  is  true  of 
the  morfl  virulent  types  now  considered.  For  the  cleansing,  boi-ic 
acid  'i%  solution  may  be  used.  With  the  liead  upon  the  lap  tho 
Solutions  is  to  he  squeezed  Truni  a  ru.g  or  Trotu  a  mass  of  absorb- 
ent cotton  between  the  separated  lids  and  if  nii-dful  is  wiped  away 
with  a  cainers-hair  brush.  The  wetted  cotton  may  be  pressed 
Ug-htly  on  the  closed  lids  to  squeeze  out  the  flocoulent  secretion, 
and  Ibis  is  to  be  repeated  as  often  as  accumulation  occurs.  The 
cold  application  consists  in  laying  linen  or  well-washed  cotton 
compresses  in  iced  water  or  on  a  block  of  ice,  and  transferring- 
them  every  few  minutes  to  the  eye.  In  moderately  severe  cases 
the  water  need  not  be  so  cold.  But  the  lotion  is  to  be  kept  np  day 
and  night.  As  soon  as  the  secretion  grows  a  little  thicker  and  the 
swelling  of  the  lid  grows  less,  so  that  it  can  be  everted,  we  are  to 
ix'sort  to  nitrate  tif  siIvtM-  in  strength  varying  from  I^  to  2^,  gr.  v. 
-X.  ad  3  1.  This  is  not  to  be  dropped  between  the  lids  because  it 
will  thus  endanger  the  cornea.  But  the  upper  hd  is  fii-st  to  be 
everted,  and  if  difficult  to  do,  a«  often  is  true,  the  tip  of  the  finger 
may  he  wTapped  in  a  bit  of  rag  or  in  the  corner  of  the  towel  to  aid 
in  pushing  or  pulling  The  tarsal  edge  against  th**  linger  of  the  other 
hand  which  puslu-s  down  the  brow.  The  physician  has  the  back  of 
the.  child's  head  between  Jus  knees  and  is  jiruvided  with  water  and 
bits  of  rag.  All  set^ix'tion  is  to  be  wiped  away  and  the  caustic  solu- 
tion jx-ncilled  over  the  exposed  p;il]>ebral  conjunctiva,  cai-efully 
avoiding  the  cornea.  Afterward  the  lower  lid  is  to  be  similarly 
tivated.  The  eifect  of  the  solution  is  in  proportion  to  the  quantity 
applied  and  the  hd  should  be  washed  with  water  afterwai'd.  If 
there  he  a  little  delay  in  the  washing,  the  caustic  efTect  is  greater. 
The  degree  of  effect  can  be  estimated  by  the  degree  to  which 
the  surface  is  whitened,  and  repented  pencillings  will  intensify  it. 
With  weak  solulitms  one  may  obtain  various  liegrees  of  ranstic 
action.  Such  a  pi-oeeeding  is  to  be  gone  through  once  in  twenty- 
four  Jiours,  ver>-  seldom  will  it  be  required  once  in  twelve  hours. 
Immediately  afti-r,  iced  cloths  an-  to  Ih*  applied  and  very  frequently 
it'newed  until  thi'  cries  of  the  child  cease  and  the  pain  has  pivsuni- 
ably  disappeared.  For  several  hours  the  secretion  is  held  in  check, 
although  the  swelling  inereast's,  and  during  all  the  time  of  its  in- 
eri:a.se  and  of  the  painfiiliieHs  of  the  eye.the  cold  is  to  beeontinui'd; 
this  may  be  for  two  or  four  hours.  After  a  tune  Hocculent  portions 
of  the  eschar  and  renewed  secretion  appear.  Now  cleansing  is  in 
order  and  the  lotions  wUl  be  kept  up  with  teas  assiduity  ab  the 
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swelling  abates.  If  the  daily  pt.Tsonal  atU>ndnnceof  the  physician 
ts  not  posgihle,  a  w>]ution  sr-  v.  ad  I  i.  may  l>c'  di-«>piK)d  bvtwoeu  the 
lids  ihrt'c  times  daily,  taking  paitia  to  insxire  it«  entrance  beii«a.ib 
till!  upfH-r  lid  hy  lifting  it  off  the  fjlobo  and  at  the  same  lime  nvoid- 
inff  fuiitat't  of  the  caustic  with  the  cornea.  It  is  not  easy  and  is 
very  im]>ortaut  to  inspect  tlie  cornea,  to  watch  the  first  tokens  ut 
its  invasion.  To  separate  the  lids,  Desmarres'  elevators  are  inval- 
uable (SeeFif?.  130). 

In  skilful  hands  what  is  known  as  the  niitig'ated  caustic  stick 
(one  part  niti*ate  of  silver  Mith  two  pails  of  nitrate  of  potash)  n\ay 
ht'  usefully  employed.  It  is  more  enorpetic  than  solutions,  it  can 
be  more  accurately  applied  .ind  finds  its  K|K-cial  utility  in  iho  later 
stag's  ot  the  {lisense  when  papillifonn  swelling*  is  extreme,  and  the 
secretion  is  very  thitk.    The  coi'ne;i  must  be  absolutely  avoidotl 
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and  the  excess  of  caustic  washed  away.  In  ophthalmic  clinics  this 
is  in  considerable  use. 

Frequently  tlie  conjunctiva  bleeds  under  the  handling;  it  is  not, 
however,  noodful  to  i-esort  to  scarifications,  nor  is  canthotoniy  to 
be  practiijed.  In  infants,  despite  the  great  swelling,  there  is  little 
danger  of  strang-ulation  of  the  tissues,  and  leeches  are  never  to  be 
employed. 

In  the  event  of  the  cornea  ha^ing  become  affected,  whether  by 
op.ieity  or  liy  Kupei-ficial  ulcei-ation,  the  caustic  treatment  is  not  to 
be  interiiapted,  neither  is  it  to  be  made  more  vigoi'ouR.  If  deep 
ulceration  take  place  a  solution  of  atro|na,  gr.  ij.  ad  |  i.,  may  be 
dTOpped  into  the  eye  three  limes  daily  or  oftener,  to  secure  dilatation 
of  the  pupil.  For  mar^nal  ulcers,  esenne  sulphate  gr.  i.  ad  §1. 
may  be  used  twice  daily  according  toeffi>ct,  and  ati-opiue  during 
the  interim.  If  tlie  ulcer  threnten  t<i  perforat.*',  a  caivful  paracen- 
tesis at  its  thinnest  point  will  sometimes  do  good,  but  one  rarely 
has  an  opportunity  to  try  it  and  it  is  always  a  delicate  and  difScult 
thing  to  do.  On  the  other  hand,  if  perfor-ition  spontaneously  occur, 
then;  is  generally  an  improvement  in  the  condition.  It  is  not 
meant  that  spontaneous  perforation  with  the  resulting  prolaiise  of 
the  iris  is  not  to  he  deplm-ed.  Tempm-arily  it  afTonls  relief,  but  it 
brings  about  permanent  damage  to  sight.     It  is  unwise  to  interferu 
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with  prolapse  of  iris  unless  it  projects  in  a  conspicuoips  proniini'nce, 
whi!ti  somcliiiies  cart'fiil  puncture,  hwUliii^'  tlu?  needle  at  a  t,aii;?eiit 
to  the  summit,  will  abate  it.  Excision  is  not  to  Ix*  prnctisi'd.  In 
bad  cases  the  wholo  cornea  may  nipidly  mt-lt  down,  the  iris  i-xten- 
sively  pi-olapac,  tho  tissui>s  rupture,  ami  Ww  lens  (.-scaiK*.  A  stiiphy- 
luina  uf  the  cornea  or  phthisis  of  the  ;^lolfe  itiay  eventiiati'.  Some 
writei-s  hav<?  ri'portvtl  favorably  upon  finely  powilei-ed  iodoform 
dusted  over  the  everted  lids  (Grossman  '  and  others).  It  is  said  to 
check  thy  discharge  and  havy  a  favorable  elfeet  on  the  cornea  aft^r 
inftltration  has  l>f^un.  It  is  applied  once  or  twice  daily.  Since 
its  announcement  in  IHS'i,  little  has  tw-en  said  about  it. 

The  dunition  of  treatment  in  favoralile  rases  will  be  from  four 
to  six  weeliSf  while  in  had  cases  it  may  go  on  much  lontrer.  The 
length  of  Ireattiient  and  tlio  prognosis  as  to  result  are  greatly  in- 
fluencird  for  good  or  had  by  the  health  of  the  subject  and  by  eill- 
ciency  as  wi?U  as  early  commenceniunt  of  the  treatment.  But  even 
in  cases  which  seem  most  unpromising  the  wonderful  recuper:<tive 
powers  of  early  life,  will  eventually  bring  about  a  degive  of  im- 
provement for  which  there  seeme<l  to  be  no  pixispect. 

Sometimes  the  conjunctiva  takes  on  extreme  hypertrophy;  the 
purulent  socretion  almost  ceases,  the  cornea  may  be  clear,  the  activ- 
ity of  the  diaeast!  is  at  an  end,  but  there  has  not  been  subsidence  of 
lliesweLling.and  a  constant  eversion  of  the  lids  ivniahis  ([lara phimo- 
sis.) It  does  little  good  to  apply  caustics  or  stimulants  or  astrin- 
gents. The  lids  may  be  invei-ted,  but  in  a  moment  or  cei-tainly  as 
soon  as  the  child  cries,  the  deformity  returns.  Nothing  n-lieves  this 
condition  but  mechanical  methods.  The  lids  nuist  be  invertL-d  and 
so  retained  by  strips  of  india-rubber  plaster,  and  their  ends  may  be 
held  down  by  laying  over  them  a  few  fibres  of  rnttiin  and  satui-at^ 
ing  this  with  contractile  collodion.  In  fact  such  a  dressing  may 
cover  the  whole  of  the  lids  save  a  spot  for  secretion  to  escape. 
Should  this  fail  after  a  fair  trial,  and  it  is  not  likely  to  fail,  one 
might  in  a  severe  case  carefully  jiare  the  edges  of  the  lids  over  the 
middle  third  without  doing  injury  to  the  cilia  and  stitch  tbem  to 
each  other.  They  will  gi-ow  fas>t  an<l  may  so  rem.ihi  for  several 
weeks  until  the  hypertrophy  hn.s  disappeaivd.  I  slmuld  give  sev- 
eral weeks'  trial  to  the  oilier  method,  provided  the  dressing  could 
be  kept  in  place  without  irritating  the  skin.  It  must  be  nmewed 
every  three  or  four  days. 

I*arvlent  conjunctivitis  in  adults  igoiioiThcal  ophfimlntin),  is 
essentially  the  same  disease  as  above  described  in  infants.  In  a 
few  instjinces  it  seems  to  bi*  of  spontaneous  origin,  but  ihese  aiv 
very  rare,  while  in  the  vast  majority  some  source  of  contagion  can 
be  traced.  This  will  be  from  an  acute  or  chronic  gonorrhcca  either 
'  OpfatUoluuu  liuviuw,  VoL  i.,  188S,  |i.  314. 
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in  the  mnio  or  foinalo,  by  r-ommiitilratinti  from  a  similarly  <lisf.i.st^ 
*^'y'?.  I'y  indirtTfc  contact  throu^'h  the  Hii^lm-s  or  huiidki-rchiffs,  tow- 
els, cloUiin^  or  raj^H.  The  SL^crvtiuiis  ri-vni  diphtheritic  conjunctivitis 
or  from  vaarinal  IoucoiTha?a  cause  it.  A  very  minuti?  quantity  is 
sufflcicitt  and  thiit  derived  from  an  old  Kl*-'*^t  remains  ettective.  The 
li^ht  eye,  for  obvious  reasons,  is  ortener  concerned  than  tlie  left. 
More  frequently  than  with  infants  is  one  eye  only  involved. 

Rffcnmco  has  lipen  madi*  to  tlir  ^mococcns  as  the  efficient  .i^ent 
in  this  disease.  Thoniicro-orjLranisni  appwii's  usually  nsdiplococci  in 
twos  or  fours  within  tlie  pus-cells,  or  in  isolated  (rroups,  ami  are  also 
found  at  consldcrahle  depth  in  the  epithelium  and  in  the  tiasuc  of 
the  eonjum-tiva.  Their  mali^ant  influence  has  been  unquestiona- 
bly demonstrated  by  the  fact  that  inoculation  with  pure  cultures 
causes  urethritis  in  the  human  subject.  Li  the  eye,  the  more  active 
the  g-i^non-lHi-a  :il  the  time  of  infection,  the  more  violent  will  be  the 
inlSammntion.  The  iH'riod  of  incubation  is  said  to  be  about  forty- 
cight  hours.  It  is  wise  to  examine  the  genitals, especially  in  males 
and  in  g-irls  loss  than  ten  years  old.  A  physician  must  always 
be  caivful  lest  ho  himself  incur  infection  by  inadverl>encp;  sonn^ 
tinum  when  examining  an  eye  which  has  been  some  time  shut  and 
the  lids  filled  with  pus,  it  spurts  out  in  a  jet,  which  may  enter  his 
own  eye.  Immediate  washing'  and  neutralizing  by  a  drop  of  'iK 
Holulioti  of  nitrate  of  silver  will  be  indicated.  The  mysterj-  which 
KomctiTues  attaclies  to  the  tninsmlssion  of  the  indanimation  to  a 
healthy  eye  is  less  surprising,  when  it  is  known  that  the  pus  when 
diluteti  I  to  1,004.1,  still  retains  (leeiilecl  eontai?ious  properties.  It 
ought  also  to  be  slated  that  nitrate  of  sihev,  by  its  jfuwer  kA  coag- 
dilating  aSlnnnun,  antidotes  in  high  degree  the  noxious  character  of 
the  pus,  and  it  has  been  shown  that  a  one-fonrth-per-cent  solution, 
or  gr.  1  ad  3  i.,  renders  it  innocuous.  This  fact  explaiiis  why  so 
few  cases  of  contagion  occur  in  public  clinics,  where  the  same  hrusli 
may  be  used  for  ditferent  patients,  when  it  luis  pa.ssed  throtigh  a 
Hoiulion  of  nitrate  of  silver.  I  instance  tliis  fact,  not  to  encourage 
economy  iu  the  use  of  brushes,  but  as  a  point  wurtli  knowing. 
Kvery  patient  needing  an  application  (o  his  lids,  should  have  his 
own  bnisb;  and  purulent  cases  should  be  most  ^  igoi-ously  quaran- 
tined from  conununication  in  any  manner  with  other  patients. 

The  symptoms  are  at  the  outset  hypenemia  of  the  ociilar  con- 
junctiva, swelling  of  the  lids  which  speedily  closes  them, and  a  Ihin 
aiui  ichorous  discharge;  tlwrc  will  he  smarting  and  burning,  which 
soon  rises  to  pain  both  in  and  around  the  eye,  (I'demalous  infiltra- 
tion incivases  in  the  lids,  iiniil  tlu-y  become  hnnl,  l»«use, and  shine 
with  a  dusky  red,  and  the  upper  overhangs  the  lower  lid.  A  suni- 
lar  infiltration  takl^s  plnct-  beneath  the  ocular  conjunctiva,  lifting 
it  from  the  globe  and  niaking  it  mount  over  the  edge  of  the  cornea 
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{chp.moais).  Tlie  Hocivtion  in  u  Httk-  tiiiiu  liLt'oines  mure  uiid  niuri; 
purulent  and  ooon  swnis  wholly  of  litis  iinalit.v.  Tht!  t*mperatui*o 
of  the  [Mii*ts  is  rlrvaU'd,  aiut  thn  wlxsile  pictiiix*  is  that  of  an  ex<f»- 
sively  severe  inf!aiumatory  process.  If  the  lids  can  be  separated, 
the  conjunctiva  is  not  only  deeply  red,  but  is  often  speckled  with 
l)t?inorrhap.'8;  it  is  covered  with  pus,  and  ospecinlly  on  the  palpe- 
bral surface  (luring  the  early  period,  there  will  also  often  be  a  Uiyer 
of  plastic  exudation,  which  will  come  off  in  rolls  or  may  atlhrro 
rather  clowly.  When  wiped  away  the  surface  benesilh  it  bleeds. 
It  is  oftenlinies  ini])o»stlile  tu  sep:inite  the  lids  eiiunj^'h  to  view  the 
eye  properly  and  the  att:en]pt  givtts  no  much  pain  that  ttie  patient 
iiivohintarily  and  strenuously  resists  it. 

The  great  danger  is  mischief  to  the  cornea.  This  may  come 
(luring^  the  full  activity  of  the  disease  or  not  until  we  begin  to  felic- 
itate ourselves  that  the  climax  of  the  attack  has  passed.  There 
may  be  a  variety  of  ways  in  its  manifestation.  Either  the  wliolc 
surface  may  have  a  uniform  opacity  of  varyinij  density,  or  this 
may  appear  at  the  centre  or  pej'ipljery.  Ulceration  may  occur  in 
comimny  with  it  or  soon  follow  it,  or  may  \n\  the  first  invasion,  A 
furrow  at  the  margin  of  the  cornea,  beneath  the  overhanging  che- 
mosis.  may  completely  or  jmrtially  encircle  it,  and  il  may  eat 
through  the  cornea  in  a  very  few  days.  Ulceration  at  the  centre, 
or  at  any  point,  is  equally  pi-one  to  occur.  The  degree  of  corneal 
mischief  can  never  be  predicted.  It  is  the  pro«iuct  of  three  factors, 
namely,  the  pressure  of  the  swollen  tissues,  the  con-osive  action  of 
the  si-creiion.  including  the  invasion  of  the  gonocoeci.and  diit'ct  cmi- 
tinuity  uf  mllanimaliun  to  the  substance  of  the  cornea.  It  is  also 
favored  by  unhealthy  coustitutioual conditions,  and  by  bad  hygienic 
siirromidings.  It  is  impossible  to  assign  to  each  factor  its  exact 
niira.sure  of  influence,  or  to  assert  that  a  peculiar  lesion  of  the  cor- 
n*wi  must  he  attributed  to  predominance  of  one  or  the  other  of 
them;   in  most  casf-s,  all  eonrur  in  the  disastrous  effect. 

The  culmination  of  the  artive  synipUims  commonly  nrrives 
withm  ten  days,  and  the  duration  of  the  diseas«>  is  from  four  to 
twelve  weeks.  The  llnal  ii-sult  upon  vision,  in  case  the  whole  cor- 
nea  is  not  destroyed  or  the  eye  cKcapi--s  suppuration,  is  apt  l«  bu 
Iwtter  than  would  seem  possible  during  the  stnerity  of  the  symi>- 
loms.  So  much  of  the  cornea  ns  may  remain  \vill  become  far  more 
transparent  and  sf^rviceable  th.in  may  seem  at  al!  likely. 

TVcfi/men/,— From  Hip  Iwginning  .ictlve  measm-es  must  be 
ndopttnl,  and  the  patient  should  go  to  bed.  In  robust  snbjcct-s.  or 
with  intense  initial  swelling  or  pain,  four  to  six  let^ehes  may  he  put 
upon  ilie  temple.  Bits  of  muslin  Uiken  from  icinl  water,  or  from  a 
block  of  ice.  should  be  kept  upon  Ihe  eye  constaiitty,  and  cininged 
•very  minute  or  two  as  they  grow  wann.  In  some  cases  a  bit  of 
?0 
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ice,  w-rapi>cd  in  niuslin,  may  be  h«lcl  upon  Uie  eye  U  itfi  wtti^Mcu 
be  ciiUurod,    Continuous  cold,  to  the  degrco  which  can  be  tolmui 
is  ilio  nile.     Absolut*^  cleanlinesa  of  tin-  insiilp  of  the  lids  is  n)iiil^j 
itiipprative.    To  clfoct.  it,  the  lids  luit^il  be  <lr.kwn  apart  ud 4*1 
accretion  removed  by  a  soft  caniel's-hair  pnncil  insi^rti-0  Ulfnl 
thrm,  or  by  dmpping  an  aiittsi?ptic  solution  upon  the  vyc  froaii| 
siiiull  b{M>]|g(-.  or  by  injtictinj^  such  :i  Nolutinn  with  a  ftinall  )m\ 
ftyrini^e.    Some  one  of  these  luvthods  may  be  chosen,  acconlinf  u 
convenience.    This  process  will  be  repeated  eveiy  five  or  titi«» 
minutes  during*  thir  days  and  nights  of  active  Hecretioo,  and  al 
lon^r  intei^-als  as  the  discharge  lessens.    The  antit>t>piic  fluid  iiaj 
he  sol.  corrosive  sublimate,  1  to  3,000-1  OjiXH),  or  boric  acid  4<,  or( 
chlorinated  water  \Q%,     It  is  sometimes  well  to  use  an  eli-vator  I 
se|>tu:u tiiif^  the  lids,  but  by  sensitive  |>ersons  thin  will  nut  be 
lowed,  and  extreniL'  delicacy  is  needful  in  all  manipulations,' 
cially  when  ulceration  luis  appeared  upon  the  cnraea.    In  cerum 
cases  in  which  the  discharge  is  not  lliick  and  creamy,  but  iclior 
gniL'Mike,  and  thin,  and  in  which  the  attack  is  modei-at->}  in  scverilj 
nothing  but  this  constant  cleansing,  by  antiseptic  lotions  and 
iced  water,  arc*  needful;  no  eiiuslic  need  be  applied.     I  have  sontl 
remarkably  good  tvcov{>ry  of  a  case  like  thisj  in  a  young  man 
acquired  the  disease  from  gleet.    It  is  a  severe  orde.al  for  a  pat 
to  undergo,  xvilh  tiie  ineessant  cli'iinsing  by  night  and  by  day,; 
sometuues  morphia  must  be  exhibited  in  quautilies  sufilcient  to  be- 
numb undue  sensibility.    The  fldelily  and  thoroughness  witli  vhich 
the  cleansing  is  done  have  the  greatest  influence  in  the  fight  for 
preaemation  of  the  eye.    Sliould  the  cornea  l>ecome  invadod,asolu- 
of  sulphate  of  atropia,  gr.  ij.  ad  3  L,  should  bi-  instilUtl  every  thrw 
to  six  liuui's.    It  will  be  seen  that,  to  perfonu  this  laborious  ours- 
ingt  not  less  than  two  atU^idants,  and  they  both  strong  and  faiUi- 
ful,  an-  indispensable. 

Another  indication  is  to  be  borne  in  mind,  viz.:  the  relief  of  pres- 
sure by  incising  the  swollen  tissues  and  uuloadmg  t3»>  vessels.  Mr. 
Tyrrell  laid  stress  on  scarification  of  ttie  chemotic  conjunctiva,  and 
it  has  benefit;  but  the  inAltration  docs  not  flow  away  through  the 
cuts,  however  deep,  because  it  Is  of  a  plastic  and  coagulablequali^, 
but  liie  de[>letion  is  of  use,  and  the  ineisiim  may  Im*  re])eatcd  i» 
more  than  one  occasion.  Furthermore,  not  a  little  relief  is  afforded 
by  incising  the  lids  al  ilie  outer  angle  down  to  the  bone,  and  for» 
half  inch  or  more  in  length.  Canthotoniy  freely  dune.  unlo;id9  the 
vessels  and  lessens  the  pressure  of  the  lids  by  weakening  llie  orbi^ 
ularts  and  giving  room  for  the  infUtration  to  spread.  I  cons 
this  proceiNling  indispensable  when  great  swelling  of  the  lids«fe 
and  <lo  it  with  little  swelling,  if  the  cornea  be  threat«netl.  U 
be  needful  to  again  snip  the  tissues  with  scissors  in  the  slt«  of  ^^ 
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cut,  after  a  wefk  or  t»oro,  bi^caiiso  heahnff  quickly  takes  placp,  and 
conditions  of  partial  stninjtrulation  by  l.lio  IWs  may  he  iTproducod. 
In  resorting- to  such  promtlings,  a  surs'L-nn  will  i-fiiuire  to  act  with 
discretion  us  wfti  as  boldness,  apprt'ciatin^  lliu  sixnincaiicc  of  the 
syiiiptoins,  tho  tlarijrer  tni  tlio  eye,  and  the  gt-noral  lifallh  of  the 
patient.  A&  ag*ainst  tho  propriety  of  incisions,  the  partial  inter- 
ruption of  the  pr-ocess  uf  cleansing'  is  to  bo  cunsjclered :  but  this 
need  not  be  wholly  suspended;  its  method  may  be  so  modified  that 
the  lid  need  not  be  greatly  disturbt^tl  for  the  next  twenty-four 
hours. 

Mt.  fieoiye  f'ritchett  ance  resorted  to  medtol  vertical  division  of  tho  upper 

ikl  in  ikii  iiifiiitt  hihI  thereby  iw  he  tlmiiKiit  wived  the  eye.  The  writer  l»e- 
Ii#v«>»  tliat  such  tL  priK-i-etliiiy  ini^jbt  jinlk'ioUJily  1k<  wwiintiiiip!*  ilnin*  in  iuImHm, 
bcctiiuw  the  distuitrtjus  resultn  ur  the  disemw  axv  dt*plurably  ftXH]ueiit  niul  th« 
defoniiiiy  to  the  lid  «>iiUl  be  easily  repaired.  The  advantage  is  obvlouu 
both  by  relief  cf  presiiure  und  fn  furility  uf  eleumtiikg.  Exposure  of  the  cor* 
nea  ia  (he  one  thfiif;  U*  be  ipiardfd  n^in^t. 

Next,  we  have  to  consider  the  use  of  nitrate  of  silver.  It  will  have 
no  place  durijif;  the  period  of  invasion,  and  of  copious  Uiin,;jru:el-like, 
purifomi  secretion.  But  when  the  secretion  becomes  creamy  and 
distinctly  purulent,  and  the  eonjunctiva  velvety,  a  sohilion  g:r.  v.  vel 
X.  ad  3  L,  may  be  tried  on  the  everted  lids.  The  longer  the  brush  is 
held  in  contact  with  the  surface,  the  greater  is  its  effect,  and  this 
may  ni»i  be  small.  Pain  will  ensue  for  an  hour,  or  lon^T;  for  a 
time  the  secretion  is  suspendisl,  or  hec^mes  watei^',  and  if  after 
twenty-four  hours  the  swellinjf  is  less,  and  the  secretion  not  so 
copious,  the  remedy  has  been  well  chosen  and  may  be  repeatetl.  It 
must  be  remembered  that  the  first  application  is  tentative,  and  to 
be  carefully  watched  in  its  etTects,  espt'cially  on  the  cornea.  Tlie 
2!<  solution  is  generally  to  be  preferred  (^.  x.  ad  3  L).  Formerly 
much  stroni^cr  solutions  were  in  vogue,  but  they  are  not  to  be  com- 
mendiHl,  except  in  extivint- casirs,  viz.,  H.  Thoron/fh  contact  wjtli 
all  of  the  conjunctiva  is  verj' difficult  even  whcrn  the  lids  can  he 
fully  cvej-t-cMl,  but  an  etl'ort  nmst  be  made  to  elFinit  it  by  thrust- 
ing thi*  brush  up  to  the  fornix.  The  solution  is  by  some  dropped 
upon  tho  ocular  conjunctiva,  but  in  so  doing"  care  must  b*;  taken 
to  avoid  the  cornea,  lest  its  epithelium  be  deeply  darnagi^,  it 
should  even  l>e  di-opped  in  three  limes  daily  when  chemosis  is  ex- 
treme and  the  severity  of  the  process  seems  to  justify  such  fre- 
quency. The  applirrition  of  cnustie  to  the  lids  will  usually  be  made 
once  in  twelve  or  twenty-four  hours,  si^ldorn  oftener  and  frequently 
but  once  a  day.  The  recuiTenoo  of  the  purulent  secri'tion  is  the 
sii^al  For  repetitioi].  It  is  at  this  point  that  tlic  gi)od  judg'metit  of 
the  physician  is  tested. 

Ko  renuHly  has  such  general  acceptance  in  this  diseas*)  as  nitrate 


yptEAHEfl  OF  THE  BYB. 

of  silver.  Recently  jwi-oxkle  of  li.v(lrop.*n  in  watery  swliition  pon- 
taiiiing  Z%  by  weig-ht,  has  bwn  propositi  by  I*iiidolt  as  of  valui*  as 
an  anlisi-ptac.  It  iicts  by  the  rapidity  with  which  it  liberatiw  oxy- 
f^^ii^amlit  liastliL'ctrcct  uf  abutinf^tht-qiiantlty  of  pus,  but  ex<Tt«iio 
special  conti'ul  uver  thu  Inflainiuatiou.  It  must  be  kept  at  a  tem- 
perature below  60°  F.,  and  in  a  bottle  tighll^'  corked.  The  tissues 
remain  swollen  and  so^^y  and  the  conieu  Is  no  lews  liable  to  \>v  in- 
jured. It  does  not  sujKTsede  the  caustic.  It  is  not  irriiatins  pro- 
vidtid  in  its  pi-epuration  it  is  free  fi*om  sulphuric  acid.  The  effort 
to  utilize  the  antisepl.ie  pi-operlies  of  corrosive  sublimate  in  eoncen- 
ti'iLtedsuhilions  has  been  unsati.sfactur,v;  it  causes  ^reat  [Kiln  and  is 
not  manageable.  Iodoform  has  been  dusted  into  the  eyes^  but  iced 
water  nnil  other  remedies  have  at  the  same  time  been  umployed 
and  we  are  not  authorized  to  assign  special  \';\\w  to  it.  It  may 
do  well  fur  cases  of  mild  type,  and  with  persons  who  will  not  sub- 
mit to  confinement  and  constant  ti'eatment.  The  powder  must 
be  extremely  fine  and  be  dusted  fi-eely  over  the  everted  lids.  ^Hien 
corneal  ulceration  exists  it  may  be  us«'d,  but  the  rtrmedy  is  less  in 
favor  now  than  it  was,  as  an  ocular  antiseptic.  Recent  authors, 
Heyl,  Freyer,  have  substituted  A"<  waten  of  a  temperature  as 
hi;<li  as  W'i"  to  120"  Fahi-enheit.,  for  iceil  water  and  reported  useful 
i-esulls.  The  ])ower  of  water  at  .such  heat  to  produce  contraction 
of  blood-vessels  is  well  known,  but  the  practical  dilBcuLties  of 
inaintiiintn/r  the  temperature  ure  great.  Heyl  uses  it  for  one-half 
an  hour  thire  titui-s  ilaily,  while  Freyer  employs  it  for  six  to  eif^ht 
hours.  Heyl  confesses  want  of  success  in  dealiuir  with  adult  cases 
and  his  experience  liiis  chiefly  been  anion;;  infants.  With  Ihcni 
the  flisfiise,  if  attackwl  early  enough,  is  seliloni  destructive  to  vision, 
and  whether  by  hot  water  its  duration  is  briefer  than  by  iced  upph- 
calions  reuiaiiis  to  be  t^orroboratwl.  Fivyer's  claiui  of  better  suc- 
cess in  the  a<luli  cases  also  awaits  corroboration.  To  achieve  it  Is 
truly  a  great  desideration. 


In  ihc  liRht  of  f^Ahvblished  rliniml  fnetA.  niMlem  inrp«tip%ti«HM  n\tctn  anti- 
fleptkn  Buhsranct^  nnd  thoir  ftiflneno^  on  destructive  j^^mui  havi>  |M><>iiliAr  in- 
terest. A  lalt'  artirlc  hy  Wtvk-t  niiLkr-H  tlM^o  Ktiit^nientK. '  I-:\|MTiiiii.M)tiiiK 
upon  thf  ftnpliyUH'oivuii  pyoKifne^  Hureuit  and  the  tjiilioid  bacillug,  hu  flad« 
tliat  their  vitality  is  deeifmyed  by 
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Prwh  solution    «  ■■  - 

I  to       2        "  - 

I  to      10        -  "  - 

Hydrogmi  dioxide  fresh  and  at 

temp,  below  fill"  P.       •■•••<  j    minute. 

Ustorius  undiluted        1  minute. 

I  to       3       "  "  "  8  minutes, 

XodofonadlwolTiHliuetliLT  1  to     10       "  "  "  3  to   7  uiiuuu-!<w 

"  "  dry  powdw  -  "  "         12     hcmrR. 

Tho  clinical  foundation  of  our  faith  In  tlip  fim  five  of  the  nlwvp  sub- 
AtaHiCeti  is  both  vUidirnted,  rorrobomtcd  ami  explmniHl  by  these  t>\p(.TitricntK. 
It  ti«J!>  Iieeii  i^himii  tliat  nomn'occus  Neiiuwrt  jK'iJct ruth's  deeply  into  tlio  oon- 
Junt^ivii  und  tliw  vxplaim  tlie  JifllvulCy  of  dwtruyiti);  it  by  die  vJiUMtim  and 
ancl»ept  ios. 

Wln-n  inflltrAtioii  of  tliP  cornea  appears,  a  solution  of  atpopia 
shoulil  1h!  used  and  espt^cially  forceutnil  ulcerations.  It  is  to  be 
remembered  that  iritis  is  very  liable  to  occur  and  hence  atropia 
ha^i  an  iiiipoi'tunt  indication  in  all  corneal  complications.  Hht>uld 
tliere  l»e  a  marifinul  ulcer,  a  weak  sohition  of  sulphate  of  eserine, 
gr.  6*.-i.  ad  5  i.,  may  be  used  twice  daily.  But  it  does  not  exctudo 
the  intepcurrent  use  of  atropia.  If  strong'  eserine  solutions  are 
used,  they  may  proroltc  pupillarj'  adhesions.  In  many  cases  we 
ai"e  not  alloweil  to  debate  the  propriety  of  this  treatment  because 
of  the  rapid  advanceof  uleer.ilion.  If  it  threaten  to  perforata',  wo 
may  perform  paracentesis — tov  actual  prolapsus  indis  we  are  to  do 
nothing  with  the  iris:  excision  does  harm.  While  m  snnple  corneal 
ulcerations  without  blennorrha-a,  we  derive  advantajru  fi-oin  the 
actual  cautery  such  is  not  the  fact  tu  the  situation  now  considered. 
The  t*>ntative  use  of  veni  hot  water,  110°  to  IW  F..  may  bo  sugr- 
jETCsted  on  general  principles  because  of  the  perilous  predicamcQt, 
but  the  writ^*r  has  no  exiwrience  on  the  point. 

The  issue  of  an  attark  may  lie  in  perfect  re-Storation  of  the  con- 
junctiva to  its  normal  tcKture,  in  case  it  weiv  honlthy  befoi-e,  but 
it  not  seldom  [Kisses  throus-li  a  period  of  papillary  hypertrophy 
(g-ranulations)  which  may  continue  for  weeUs.  The  case  may  be 
under  ti-eatniuntfor  this  condition  long- after  the  ocular  coiijiuictiva 
has  recovered  its  normal  state,  ami  at  this  stage,  sulphate  of  cop- 
per crystal,  tannin  and  .irlyc^rin,  9i.  ad  2  i-  or  slrongrer,  will  be  the 
most  useful  applications.  In  the  event  of  the  coniea  bi-ins- Uam- 
a^red,  all  eventualities  are  possible,  between  a  slij^ht  decree  of  opac- 
ity, almost  amounting  to  transpar^'nry  on  the  one  hand,  and  sta- 
phyloma eonieie,  or  atropliy  of  the  globe,  on  the  other.  A  partial 
staphyloma,  or  anterior  synechia,  for  which  an  aHiflcial  pupil  may 
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be  pmcticablL',  is  excwditigly  common.  It  is  of  course  possible  that 
both  lyes  may  Ix!  lost,  but  Iho  ri^'ht  is  tbe  one  nutsi  often  airected; 
aud  it  is  common,  when  a  second  eye  is  attacked,  fop  it  to  be  \e^ 
severely  inflamed  thiin  the  fii-st.  The  reason  is,  Ijecaiis*'  Uie  secre- 
tiona  are  less  noxious  dufiug-  the  decUne  of  the  inllauiniation.  For 
this  reason,  the  pus  of  a  florid  uix'ihritis  will  cause  much  more 
severe  infiamniation  than  that  from  the  stage  of  gleet.  The 
fatality  to  sight  of  this  diseaw?  is  givat,  and  is  set  down  b;.-  Klein 
as  follows:  Out  of  40  eyes,  16  became  totally  blind,  9  retain«Ml  some 
vision,  and  5  had  useful  vision,  or  tould  obtain  it  by  operation :  in  30 
thecorncia  was  involved,  while  in  only  lU  did  it  escape.  Timt  is, 
corneal  trouble  occuiTed  in  three-fourths  of  the  eyes,  while  40^  be- 
came blind. 

The  pi-otection  of  the  fellow^ye,  in  case  it  be  intact,  ts  of  the 
utmost  importance,  and  my  experience  has  been  that  the  endeavor 
to  seal  it  hermetically  by  a  bjindage  or  plasters.  Is  inelfectual.     It 
cannot  be  curried  out  rigorously,  because  of  the  wretchedness  which 
it  inflicts  in  making  the  patient  for  the  time  wholly  helpless,  and 
because  of  the  excoriation  of  the  skin  of  the  cheeks  and  ltd,  and  of 
the  Impossibility  of  pn;venting  the  patient  from  slipping  off  tlie 
covering   durijig   the  nighl.  and    unwittingly  exposing  hinisflf  to 
contagion  \>y  his  soiled  fingers  or  accidental  communication  fi-om 
the  other  eye.    In  fact,  the  need  of  liandling  the  eye  to  change  the 
dressings,  which  should  be  done  twice  daily,  involves  niort?  exposure 
than  to  wani  the  putii-nt  and  attendants  of  the  need  of  the  utmost 
caution,  and  to  insist  that  the  patient  sleep,  lying  ou  his  bnck,  or 
on  the  side  of  the  affected  eye.    A  device,  whose  authorship  lielongs 
to  Dr.  Buller,  of  Montreal,  has  answered  well,  viz.,  to  cover  the 
sound  eye  with  a  watch-glass,  attached  by  means  of  rubber  plas- 
ter.   It  need  not  be  removed  oftener  than  once  in  several  days,  as 
secretion  may  demand. 


4.  Plastic  Conjunct ivHix,  viz.:  a.  crnupmis  and  6.  diphther- 
itic.— Under  the  de.sci"iption  of  purulent  t-onjunctivitis,  wo  hnve 
mentioned  that  sometimes  the  secretion  is  l.o  a  degree  pUistic 
either  forming  shreds,  or  adhering  to  the  mucous  surface.  No 
special  aigniflcanee  is  to  be  attached  to  this  fact,  but  cases  some- 
titiies  arisi'  wheiv  the  pla.stie  (|nality  of  the  secretion  is  a  distinctive 
peculiarity,  pivdominating  over  all  other  features  of  the  case,  and, 
therefore  they  deserve  si>ecial  mention.  Various  grades  of  this 
quality  appear,  and  if  we  find  that  by  a  little  elfort  the  layer  of 
false  uiembrane  can  be  rubbed  from  the  conjunctiva,  lliere  may  be 
no  need  of  regarding  the  case  as  differing  essentially  from  a  blennor- 
rhea, because  it  is  subject  to  the  same  laws  of  development,  and 
will  soon  exhibit  the  same  featuiv's  by  transformation  after  some 
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days  or  thu  ]>I:istk*  subsUiiice  into  the  coiiiinon  punileni  secrt.'tion. 
On  the  oth(M*  li:tiul,  we  nuiet  cases  in  which  a  plastic  i>xi]dation  is 
the  domina.iit  fact.  It  will  prevail  in  grreutLT  or  less  desivt",  and 
while  the  k-»s  intense  cases  ditrer  so  widely  from  the  most  severe, 
as  to  warrant  special  desl^iations  for  each  in  a  clinical  sense,  we 
also  meet  inti'nnediat^  do^rt'os  of  severitj*  which  it  is  diflflcult  to 
bring  under  an  exact  cUissilication.  Some  authors  insLst  upon  de- 
scribiujc  eroujious  and  diphtheiutic  conjunctivitis  as  separate  dis* 
OiisiTS.  In  thi?  roriiier  (croupous)  the  eyeliiis  aloni*  are  attacked, 
the  exudation  is  moderately  adherent  because  superficial:  b^-  rathyr 
severe  friction  wiUi  a  rag  it  can  be  nibbed  uIT  and  will  expose  a 
hleedinff  surface.  The  deposit  may  be  in  patches  or  spread  over 
tlio  whole  surface.  The  geni-ral  reaction  is  moderate,  the  lids  not 
much  swollen,  the  ocular  conjunctiva  red  and  soinewliat  crdematous, 
the  cornea  seldom  involved  either  in  opacity  or  ulceration.  On  the 
i^i\\vr\ii\i\\\,  diphtheritic  conjunctivitis  is  described  as  a  condition 
in  which  both  t!ie  palpiibral  and  ocular  conjunctiva  is  covered  by 
plastic  exudatiun,  w}iieli  is  dense  and  g'niy,  and  wliich  penetrates 
deep  into  the  tissue,  involves  the  whole  mucous  membrane,  and  iu 
the  hds  attacks  so  (?reat  a  depth  of  tissue  as  to  make  them  hard, 
stitr,  and  brawny.  The  material  camiot  be  wiped  away  and  the 
stnictuivs  are  deprived  of  blood  by  the  intrusion  of  the  plastic  sub- 
stance. The  cornea  is  ver>-  liable  to  ulceration  or  neci-osis.  There 
will  be  fever  and  ^'ennral  prostration. 

There  is  no  doubt  that  under  the  above  description  of  croupous 
conjunctivitis  many  cases  may  be  rang»;d  with  correctness  and  that 
tho  disease  is  purelj-  local.  But  if  we  attempt  to  be  thus  pivcise  in 
our  designations  we  fall  into  error.  1  have  treated  a  case  in  whicll 
the  plastic  exudation  was  conflnfd  to  the  lids,  but  was  not  superficial, 
it  was  incorporated  with  the  deep  texture  and  never  could  be  wiped 
away;  and  finally  it  disappeared  by  absorption  or  simple  melting: 
away,  as  I  have  seen  similar  material  behave  when  exuded  upon 
the  tonsils  and  fauces  in  a  fatal  case  of  diphtheria.  A^^iin  Nettle- 
ship  de8cril)Cfi  (St.  Thoiim.-^  Hnsp.  Repoiis,  Vol.  XIV.,  l8tiG)  two 
cases  of  fatal  diphtheria  beg-iunijier  iu  one  instance  on  the  conjunc- 
tiva of  one  eye  and  spreadintf  to  the  nose,  throat,  and  opposite  eye, 
and  in  which  both  lids  of  the  eye  first  atlected,  were  bned  with  a 
moderately  adherent  membrane,  hut  the  sulistance  of  the  lids  was 
not  inflltrated  nor  swoUen;  the  ocular  conjunctiva  was  infiltrated 
and  the  cornea  was  I'epresentetl  by  a  thick,  white,  soft  slouch.  Tlio 
fauces  were  covered  with  membrane.  The  other  eye  b^'came  af- 
fect^'d,  but  the  liai-d,  brawny,  rigid,  and  bloodless  condition  said  to 
be  typical  of  dipblheritic  conjunctivitis  was  never  present.  Yet  this 
ca.>«',  by  its  compiication.t  and  fatal  issue,  was  un<iuestionably  one  of 
diphtheria  and  the  ocular  dis^^a.se  wns  diphtheritic  conjunctivitis. 
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Mr.  Nettleship  also  reports  another  ca»e  of  "  muco-punilrat  o|ib- 
tlialmia  of  tht!  right  eye"  Avith  nit'iubraiiv  on  the  Iowct  litl.buihib 
mucous  and  cutaneous surracfs, also  on  the  free  Iwrderof  theiipprr 
lid,  but  not  on  it}>  palpebral  surface.  Tim  other  e^'e  w-rn  DomiiL 
Tlw  Pinal's  of  the  fauces  on  both  sides,  the  tousils,  uvula,  awl  soft 
palate  were  covcn'rt  with  a  thick,  gray,  ashy  membrane;  the  glands 
alwut  the  jaw  on  both  sides  were  enlar°^'d.  Thu*  was  of  courai 
iliphthcriii.  and  the  eye  considerably  improved;  the  other  <7C re- 
uiamed  free,  and  on  the  tenJh  day  the  child  diwi. 

ll  seems  nioiv  Itijrir^)  to  speak  iu  a  general  way  of  such  essa 
as  plastic  or<iiphtheriticconjunctivitis.and  not  to  expotie  oansclvrii 
by  a  h^iU  dvlimtiou,  to  a  false  description  of  a  eeitain  number. 
We  may  meet  with  all  the  tj'pes  which  have  been  referred  to.  Mid 
we  may  choose  to  call  the  liffhler  forms  cl■oupou^,  but  it  wnuW  he 
less  erroneous  to  style  them  mild  degri-ee*  of  plastic  conjunct iMtis* 
ajid  wo  may  call  the  graver  forms  intense  degnTs  of  ]>lastic  coo- 
juiictivitis,  or  when  constitutional  symptoms  ajtpear  we  may  cor- 
rectly call  the  cases  di]>htheritic  iiTespeclive  of  the  depth  ur  exl<'nl 
o(  the  plastic  inllM  ration  of  ttie  conjunctiva. 

It  )uay  be  pi-oper  to  quote  from  Flint's  "  Practice  of  Medicine.' 
18S1,  p.  3t^.  a  passage  which  describes  the  pathological  luiatomT 
and  which  *vill  also  scr\-e  to  explain  the  cause  of  the  various  forms 
of  tlie  disease  we  arc  discussing.    He  says: 

"  The  terms  crvtip'jusi  uud  <}iphtherHi<:  are  applied  to  Qbrlnous  emdatioai 
upon  luueoiiii  ineuibnuiei^  riiUke  tUc  uilhimiimliimi^of  eeruui^  uimiiltruirh  thi 
(irdiiitiry  tnHaiuiiiationi^  uf  uiiicoiic  iiieiiibrnnra  are  nut  orcnuipaniiM  bf  a 
ltfon>U8PXiRlatloii.  The  tenu  CATfirrhal  iaiwiiiolliiirH  nppiled  to  [faoM'  •dm)il« 
inflaiimiutioiui  of  uiucouti  meiultronex  eliamoterlteil  by  an  exudation  uf 
ac>ruiii,  mnouM,  and  Home  pii»«4>ll^  Aivonlint;  to  the  careful  ii)ve«tl;rntian> 
of  Weigert,  fit>nii  in  prment.  in  th*"  itifliuiiiim1iririi>  of  iniii>on*iiieuibnutMaiily 
whwi  the  fpiltielml  cowriiiK  is  iwrtly  or  wholly  dwstroywi.  Tin-  fpitlu-lium 
iiiny  Iw  i!t?«tn)yed  U'*mi  viirioutt  oiiukos,  iLiiiontf  tlie  ukwI  iinp«rtaiit  «if  M-tudi 
\»  (HmtCuliLtloiL  tiL'L-roMB,  Tlw  uecroBUt  may  i-xteiid  deeiier  than  tlit:* (^litheUuin 
into  Th«  muhjaeeiit  tissnos.  When  nnly  thi»  epithelium  i«  liejslroywi.  die 
tll>rJnoiis  exudntiun  liew  uixm  thit  mwiibrftmi  projirin  of  ihi*  mucous  nieiu- 
bmne,  from  wliiHi  it  ran  rc^nIUy  \ic  xtripped  off  without  I<m8  of  mttttAurK 
Thin  form  of  fxudalioii  m  culled  cp)U[>ouit-  When  the  priinary  nwruataln- 
volvHh  tlie  li««i«*MX'U»  at,  well  its  the  epithelium.  tJw  fibriumi*  L-xudattcdi  «• 
tendp  from  tlie  nurfjicg  into  the  tissue  of  the  mueous  membnine.  HUd  CAonoC 
be  removed  without  lo»i  of  bubirtance.  This  second  form  uf  exudHtkni  to  i]p- 
noinhmted  dipluhfritic.  Wln-n  tlir  fibrini-n*!  exudation  luUii-ree  cluwljr  t« 
ilu-  inneouH  menihrnne  witlioiit  reiilly  iiitHinitinif  It,  It  ifc  ejdied  pwodo- 
diphih.^ritlf.  It  Ik  to  bo  ot>t<ervi'tf]  thttt  emtipouM  uixl  diphiherlile  e.iudAtloM 
n^fpiire  <lf^truotion  of  thp  epitliHiuiii  only  in  one  [itafe,  nnd  lluil  they  luay 
eit«'nd  Ihenwielvat  over  the  wirfttt-e  ol  the  »nm>uiKlinp  Intact  epilJiWIoui. 
Tlie  filirin  in  croupomi  uiid  dipiitberitic  iiiilamuiationn  1^  dorlvwl  (wnly  rrum 
Ihi-  hliMHl.  partly  fnjm  uietiimonihoi^is  of  \\w  epilhWlal  and  nthL-r  iflta,  amt 
Ijerlmpe*.  imrtly  from  flbriuuid  dtiKeueratiou  of  Uie  interuellulHr  MibtitoiKW 
(Neumann  K*" 
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The  remark  madp  in  this  qiiotutiou  "that  croupous  and  diph- 
th<!ritic  I'xudalioiis  it-tiuin!  deKti-uctiou  of  the  epltheliuiii  only  in 
one  pluce  and  tlKit  tht^y  may  tfxlnad  themselves  over  the  surfiit-c 
of  the  surrounding  inlatt  t'liithuhum  *' was  emphatically  exompli- 
Bed  ui  u  patient  whom  I  saw  with  Dr.  R.  H.  Derby;  a  ycuiig-chikl 
«ith  a  tiiick  coatins  of  plastic  exudation  over  the  upper  lid  as  thp 
spt'cial  fcatunt  of  a  st^wri'  iiiflammiitorj*  condition.  It  could  Ui^ 
easily  puUed  olT  as  a  whoU-,  and  displayed  at  one  point  a  mass  of 
sprouting  ^r.inulalions  as  lar^  as  a  pt'a  where  the  mucous  nu'm- 
hi-ane  Rcenu'd  to  hi:  iKTroi-atcd.  Observation  for  succe»sive  days 
proved  this  spot  to  be  tho  focus  whence  the  exudation  exti.'nded. 
When  by  cauterixation  these  >r''3nulations  were  destroyed,  the  ten- 
dency to  <liiru8e  plastic  exudation  speedily  disappeared.  The  case 
continued  for  stecral  weeks. 

It  must  be  added  that  cases  arc  recorded  in  which  a  film  of 
plastic  material  continued  to  form  and  bu  thrown  ofT  for  many 
months,  not  only  upon  the  palpebr.al.  hut  on  the  contiguous  ocular 
conjunctiva,  while  the  reaction  was  moderate  both  in  swelling:  and 
other  inflaininatory  featuros,  and  finally  the  eye  recovered.  In 
other  words,  plastic  conjunctivitis  appeal's  rarely  as  a  cAroniV  af- 
fection.  Ca-ses  which  pei*siste<l  as  long  as  five  months  an?  given  by 
Ncttleship,  St.  ThinuuH'  Hnspital  Reports,  Vol.  X.,  1880,  and  by 
Crltchettand  Jnler.  Tmns.  Oph.  Soc.  of  United  Kingdom, Vol.  HI., 
p.  1,  1883,  with  colored  [date. 

Sometimes  one  only,  but  usually  l>oth  cyiis  are  affected.  Wliilc 
usually  spontaneous,  it  may  occur  after  operations  upon  the  eye, 
as  hapiM'ued  once  in  my  experience  in  a  boy  ten  yeai-s  of  ape  oper- 
ated upon  for  strabismus;  the  dense  gray  plastic  infiltration  ex- 
tended from  the  wounds  over  the  ocular  and  then  over  the  palpis 
bral  surfaces,  wiih  (he  typical  characteristics  of  stUT  iind  hloddless 
stnictures.  It  sometimes  occurs  after  the  exantlu-niata,  measles,  or 
scarlet  fever,  and  bronclio-pneumonia;  it  may  go  up  from  the  throat 
andnust']  chronic  inllanitnatory  conilitioim  of  the  conjuncliva  pre- 
dispose to  it.  Epidemics  niay  cw-eur.  At  its  outset  it  may  bit  ac- 
companied by  .severe  swelling  and  great  redness  of  the  lids,  almost 
erysipelatous,  but  ordinarily  the  swelling  is  mwlerate  and  the  dis- 
chai-ge  slight. 

In  eert,ain  insta.ncca,  which  seldom  occur,  the  lids  are  firm,  stiff, 
hard,  difficult  to  evert  because  of  the  depth  of  the  infiltration. 
Their  t^'niperatmr  is  incnyised,  anil  handling  produces  much  pain; 
it  may  be  impossible  to  evert  them.  The  coiili-ast  between  the 
abundant  plastic  inTdtration  and  tlie  absence  of  secretion  in  these 
•vere  cases  is  remarkable.  The  cornea  is  liable  to  opacity  at  an 
irly  period,  and  may  easily  succumb  either  by  ulceration  or  by 
dilTu.sed  inltltr.ttion.     When  cut  into,  the  tid  is  gniy,  lanlaceoiis, 
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and  little  disposed  to  blend.  The  tissu<w  are  flllMl  with  micro- 
or^nisins.  Not  infrequently  cliphtlun-itic  patches  :ire  found  in  the 
nostrils.  Thv  period  uf  iiinilration  lasts  from  six  to  twelve  days, 
when  the  membrane  begins  to  be  dissolv*^  and  eoines  off  or  is  ab- 
sorbed; reddish  streaks  and  piitches  appear  in  the  white  deposit, 
the  lids  become  softer,  the  conjunctival  tissue  is  moiv  succu- 
lent and  velvety,  showing' a  papillary  out^owtb,  and  a  dischar^re, 
which  gradually  becomes  purulent,  sets  in;  after  a  time  the  case 
lakes  on  the  aspect  of  an  oixiin ary  hlennorrhiea.  During-  the  process 
of  heahiijij  of  severe  cases,  an  abundanee  of  cicatricial  tissue  is  de- 
veloped, giving  rise  to  atrophy  and  shrinking  of  the  conjunctiva. 
The  pi-o;irnosis  is  in  these  cases  extremely  grave,  and  life  itself  is 
sometimes  at  issue. 

It  must  be  added  to  the  above  description  that  a  membranous 
exudation  may  form  on  the  cutaneous  surface  and  edg:es  of  the  liils, 
and  theconjunetiva  present  simply  a  bknnorrhflpal  condition.  Even 
sloujrhins-  of  the  skin  lias  been  observed  {Nettleship}and  there  may 
also  be  ulcerations  and  exudations  or  herpetic  eruptions  on  the 
cheeks  about  the  nostrils  and  lips,  and  perhaps  exudation  in  the 
tljroat. 

The  health  of  the  patient  and  his  surroundings  are  of  gi'eat  im~ 
portance  in  contending  with  this  malady. 

Treat ment.-^0t  the  milder  cases  cleanliness  and  not  ver\*  cold 
lotions  are  sufficient;  boric-acid  solution  may  be  employed,  and  the 
disease  will  readily  yield  within  a  few  days.  As  the  tendency  to 
jirodiietion  of  plastic  membnines  abates,  a  wejik  nitrate  of  silver 
solution,  2  or  5  grs.  ad  ;  1.,  may  he  employed  once  in  twenty-four 
hours.  There  are,  however,  exceptional  cases,  of  which  within  a  year 
I  have  seen  one,  where  the  disease  is  more  obstinate.  The  exudation, 
though  confined  to  the  Uds,  penetrates  tlie  membrane,  cannot  be 
wiped  away,  and  pcrsi.sts  for  weeks;  at  the  same  time  some  ulcer- 
ation may  take  place  at  the  edg*^  of  the  cornea.  In  the  instance  in 
my  mind,  applications  of  eolil  with  cleanliness  and  mild  remedies 
had  no  controlling  inftuence.  The  best  result  was  at  length  ob- 
tained when  a  solution  of  cori-osive  sublimate,  1  to  2,000.  was  pen- 
cilled over  the  everteil  lid  sevei-al  times  a  day,  and  a  solution,  1  to 
5,00l.t.  used  as  an  external  wash. 

Mr.  Tweedy  lias  strongly  recommended  solutions  of  sulphate  of 
qinnine,  gr.  iij.-x.  ad  3  i..  and  insists  on  tlie  need  of  a  high  grade  of 
purity  in  ilu'  substance  to  make  it  elTt^ctivc.  "Sly  own  experience 
has  been  iimitcd  in  the  use  of  the  remedy,  but  in  the  case  of  the 
patient  almve  rcferrt'd  to,  the  attempt  was  unsatisfactory',  although 
the  aijotheeary  vouched  for  the  chemical  valuta  of  the  fjniniiie. 
Theoretically  such  a  substance,  as  an  antidote  to  micro-organisms, 
ought  to  be  useful.    It  is  on  this  basis  that  treatment  is  to  be 


founded.  Suitable  lotions  will  be  sol.  subUmat.  corrosiv.,  1  to  2,000 
or  1  to  5,000;  aqua  chlori,  sol.  sodrp  c)ilorinatje  (Liibarraqiu-),  1  to 
5;  acid  boric,  4^;  sol.  potass,  iwriniin^iinat.,  2*,  ct('.  In  the  iM'jjin- 
niiiff  of  u  severe  attack,  ic4'd  water  :ipplieatiun»  arc  to  be  cutititui- 
ousl.v  WHwl  and  the  anti»eptics  :ipplie<l  seveml  times  d;iily  by  irrifra- 
tion  into  the  sac  or  with  a  brush.  But  their  i^lTect  is  to  be  carefully 
watched,  especially  if  the  slron{j:er  kind,  like  corrosive  subhiiiatu 
(or  sol.  acid,  carbolic.  4*  or  1*),  have  hfen  chosen.  Some  have  tried 
hot  instead  of  cold  water,  hut  with  no  advantage.  It  is  hurtrnl  t.o 
use  irritating  remedies  during  the  early  stagehand  one  must  liuvc 
care  in  noting  the  effert  of  antiseptics. 

If  swelling  be  so  givat  as  to  make  canthotomy  advisable,  the 
cut  surfaces  will  be  invaded  by  the  exudation.  Wolfrin^  recom- 
mended the  ung.  hydrarja:.  oxid.  flav.  with  vaseline  ^%  rubbed  on  tlie 
mucous  surface  ouce  or  twice  daily  with  energy,  but  its  value  has 
not  been  sustainetl,  although  appiovwl  by  Schmidt,- Rim  pier,  ISrt5. 

When  the  plastic  material  bi'gins  to  disappear  and  a  red  and 
succulent  surface  emerges,  the  nitrate  of  silver  will  (liid  place,  but 
never  until  this  stage.  Its  utility  is  pn^cisely  the  same  as  in  cases 
of  punalent  inflammation,  and  the  rules  for  its  employment  will  be 
the  same.  As  the  disease  abates,  the  cold  lotions  and  the  cleansing' 
u-ill  be  less  frequent.  Leeches  and  depressing  remedies  are  out  of 
place. 

Constitutional  treatment  may  not  in  manj*  cases  be  neglected. 
Foremost  is  the  necessity  of  sustaining  the  nutritive  power  by 
careful  fee<ling,  by  iron  in  full  doses,  by  quinine,  and  perhaps  l)y 
8timu1ant.s.  Milk  will  have  full  employment  and  all  the  mi-asures 
chilled  for  by  other  complications,  whether  in  the  nostrils  or  the 
throat,  un  tlie  face  or  in  the  chest,  will  be  employed.  By  v.  fi-raefo 
and  by  some  of  his  followers  mercurials  havv  been  ^fiven,  but  they 
are  not  to  be  relied  upon. 

Tlie  disease  is  serious  and  the  great  danger  is  on  the  part  of  tho 
cornea,  while  in  certain  tyiM*s  the  conjunctiva  undergoes  atrophy, 
which  causes  bamis  of  adhesion  and  frapna  at  the  rettn-tarsal  folds, 
and  may  oventuat-e  in  entropium  or  trichiasis.  The  risk  to  life  htis 
been  referred  to,  but  this  Is  not  ofttm  jnet  with.  Tlie  cornea  may 
sometimes  suddenly  and  totally  break  down  with  yellow  iiifiltr;v- 
tion,  while  usually  the  ilamage  comes  by  ulceration  and  perforation 
beginning  at  a  particular  spot.  Graefe,  out  of  40.  lost  y  eyes; 
Hiim-hfeld,  out  of  'J 4,  lost  S4eyos;  Jacobson,  out  of  22,  lost  5  eyes. 
Tb<'  fatality  in  epidemics  Is  apt  to  "be  most  severe. 


5.  Oranutar  Conjunct h^ii in,  or  Trachoma. — Under  this  name  is 
grouped  a  considerable  variety  of  conditions  whose  characteristic  is 
hypertrophy  of  the  conjunctiva,  either  in  disseminated  spots  or  dif- 
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fused,  and  which  may  or  may  not  be  accompanied  by  the  ordinary 
symptoms  of  intlaiiirnation.  The  t-sscntial  feattire  is  hypertropliy 
of  tissue,  ami,  microscopically  tittidii'd,  there  b  conyiderablf  uni- 
formity in  the  uppeaninces  of  Ihe  various  types.  Chmcally^  how* 
ever,  the  types  ditfcr  from  each  other  sufllcioiitty  to  warrant  special 
designations,  am)  we  therefore  make  several  subdivisions.  Authoi'% 
aw  nut  in  perfuct  asr^^m^^'it  in  tlieir  subdivbions.  and  some  cou- 
fusioii  is  tlierefore  mevitable. 

\V('  use  the  terms  fjranular  conjiinciivitis  and  tinchoimi  inter- 
chan^'calily;  griimilar  has  reference  to  tlie  oecunvncc  in  rlie  mcra- 
brune  of  distinct  ^rranules  of  various  sizes,  and  has  no  ivlution  to 
tliK  t-erin  jTriimilations  as  iippliiHl  to  the  healinjr  of  wounds:  l,ra- 
chonia,  a  term  which  was  jiopulai'izcd  in  ophthalmologry  by  Siclwaij, 
was  limited  by  him  to  certain  particular  conditions,  and  ho  spucialJy 
si)fiialiM>d  ami  described  trachoma  jS^ranules  am)  atlempled  to  es- 
tablish a  distinction  between  trachoma  ami  other  forms  of  s^'auular 
conjiiiicltvitis.    This  is,  however,  possible  to  only  a  partial  cxttnt. 

Pathaiogical  .-Ina/om)'/.— Trachomatous  pranules.  or  lymph- 
follicles,  aiv  small,  roumled  niassi'S  of  various  sizes,  consist  in;^  of 
lymphoid  cells  ;iml  ronnective  tissue  cells  surrounded  by  a  llhrouB 
capsule;  they  are  traversed  thi-ouj-'hout  by  a  reticulum  of  connec- 
tive-tissue tlbivs  and  blood-vi-s-sels;  tliey  ai-e  apt  to  l>e  situated 
upon  a  vein;  they  are  ijnbedded  in  the  adenoid  tissue  of  the  con- 
junctiva and  have  a  yellowish.  opalescent."or  irruyish  appearance. 
The  older  ones  have  a  flbi"ous  envelope,  while  the  softer  covenn^  of 
the  younger  ones  consists  of  condenst-d  cells.  These  granules, 
when  deep-lyiii;?,  are  apt  to  become  indurated  and  converted  into 
connective-tissue  nitirs,  while  those  nearer  the  surface  are  liable  to 
soften,  ulcei*ate,  and  in  this  way  may  entirely  disappear.  The  folli- 
cles contain  few  blood-vessels,  but  are  surixmndcd  by  an  abundant 
vascular  network.  They  lie  imbedded,  as  has  been  said,  in  the 
adenoid  tissue,  which  is  also  greatly  iiicreasect  in  quantity  and  con- 
stitutes another  important  feature  of  the  patholoifficat  condition. 

The  palpebra  1  eonjunctK-a  may  become  greatly  thickened  both  in 
the  epithehiitu  and  in  the  papilla'.  Tlw  papillary  excrescences  are 
not  only  uuiiiei"oiis,  but  larjre,  and  covered  by  a  lliiek  layer  of  epi- 
theliiiin  in  various  stagn-s  of  proliferation.  In  consequence  of  the 
crowding  of  the  papillae  tog^'ther  and  of  ulcerations,  pockets  and 
clefts  and  tulmlar  prolon^ratioiis  lined  by  epitlieliuni  arise,  and 
they  may  be  cut  oiT  from  the  surface  so  as  to  protluce  cavities  filled 
with  epithelial  cells,  and  thcsi?  have  been  described  as  glandules. 
IwanotI, especially,  pointed  out  thi'ir  true  orig'in  and  natur<\  R<tous 
olTusion  may  occnr  in  these  cji\aties,  and  pive  rise  to  eystoid  forma- 
tions which  nuiy  beeonu'  cmispicumis.  The  epithelium  easily  de- 
generates and  iu  cuuse(|uence  goblet  and  umcous  cells  an^-  found  in 
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"wniisiial  nbimdnncr;  an  indication  of  n*g:n'Ssivo  rru'l-nmorphosis.  In 
tht^  piijf^fN'ss  of  tin'  (Itsciisc  th«  devi'lo|iTin*nl  of  nhn)iis  tissue  .'in«l 
att'n|ihy  of  the  incmbranB  are  charack-ristic  features. 

In  bi-ief.  wv-  tuive  In  fn"'*'>nIrtrrorijimcLlvi(ispapil!upy  oiit;rruu'tlis 
mill  irifg-iilantit^s,  liyp(.'rtix>pliy  anil  di'giMipration  of  t'pitlH'iiiiiii, 
nccumukLtion  of  lymplioiU  ci'tis  in  jfranutar  luusses  and  in  dilTusiHl 
inOltrivtion,  undue  development  of  connfclive-lissue  and  of  blo-Ki- 
vvssels,  and  inoiv  or  less  serous  intiUration.  T)ie  only  lypit;al  feu- 
tnre  is  the  follicle.  Lymphoid  inlHtration  dof^s  not  occur  in  yoxinff 
suhjocts.  Within  a  fi-w  yeai-s,  Sattler  has  dt'scribed  tho  exist+moe 
of  a  micrococcus  special  to  ti*achaina,:  it  is  fuutid  bulh  in  tlic  secre- 
tions and  in  the  follicles,  Other  ohsi'rvers,  among  thcrn  \h\  Gania 
Piiiio,  havt;  not  bren  able  to  couftrm  this  assertion,  while  Michel 
has  more  recently  declaivd  his  coticnrivtice  with  Saltier. 

Michel  has  Ajtruivd  the  tnichonia  microbes  as  diplocoeci,  of  much 
siiiaMer  si:£e  than  the  goiiococci,  and  tending'  to  arrange  themselves 
m  groups  like  sarcinje.  Pui*  cuUmvs  have  been  isolated  and  their 
inoculation  in  the  liinnan  conjunctiva  has  devi-Iopcd  trachoma. 
They  appear  chiefly  within  the  follicles  and  they  iire  not  pyogenic. 
Michel  denies  any  pathological  I'eason  for  making  a  distinction 
betwci'n  trachoma  and  cmijiinctivitis  follicularis,  and  as.st?rt.s  that 
tlic  pn-senceof  tite  iiiicrdbc  characterizes  all  llic  forms  of  trachoma. 
In  supiHirt  of  this  view  he  urges  a  purely  tlisinfcctive  mode  of  treat- 
ment.' 

SnMivisions. — When  we  portray  the  clinical  features  of  gran- 
ular conjunctivitis,  it  is  intpossiblo  to  apportion  the  pathological 
fi'aturca  among  the  various  tyiK'swith  exnctness.  For  pmctical 
purposes  we  make  the  following  subdivisions,  viz. : 

(I)  Ptipifldry  trnvhnmn.  or  chronic  biennorrliren,  as  it  may 
equally  well  he  called,  is  a  condition  succeeding  many  cases  of  arut.p 
cotijunclivitis,  and  which  has  aln^ady  been  referred  lo  iii  pi-evious 
«i[ilioiis,  antl  which  might  in>t  m  fairness  to  he  pnl,  under  the  same 
category  witli  li'achoma.  It  is  cliaractcrized  especially  by  hyper- 
trophy of  the  papilhe  and  epithelium,  ifsting  upon  a  substratum  of 
diFTiistHl  iunainmatory  hypertrtipliy  of  the  conjunctiva.  The  ti-a- 
rhoma  follicles  arc  few  and  hard  to  be  seen,  and  those  cases  do 
not  eventuate  in  serious  fibrous  deg<*nc ration. 

(3)  .'Ic'i^'  trur/nniui,  a  i'otidilioii  in  wliich  there  is  great  swelling 
of  the  wholi^  thicktu'ss  of  the  lids,  great.  ]iypcrtro[>liy  of  the  con- 
junctiva, which  comes  on  rapidly,  accompanied  by  severe  pain, 
heat,  injection  of  the  ocular  conjunctiva  and  discharge  of  an  almost 
puivly  watery  iiuality.  Eversion  of  the  li<is  isilifllcult,  and  the  paljM'- 
bral  conjunctiva  has  a  dotted  look,  is  intensely  reA  and  shiny,  and 
does  not  exhibit  special  papillary  prominences  or  trachoma  gran- 
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ules.  After  the  subsidence  of  the  acute  symptoms,  viz.,  in  from 
one  to  tlirt'o  weeks,  tmclioma  grannies  nnd  moderate  papillary 
hypertrophy  wiil  be  seen.  This  condition  is  not  verj*  liable  to  dca- 
triciat  ile^'LTierdtioii,  iitul  the  cornea  usually  c-scapps.  It  is  some- 
times evidently  depuuitcnt  upon  an  acute  exacerbation  of  hviior- 
Irophic  nasal  catarrh. 

(3)  Trachoma  with  C(mspicvous  Lymphoid  InfiHraiton.—Thi» 
infiltration  may  bw  in  various  fonns  and  quantity,  and  may  he  ac- 
companied hy  little  or  by  much  intlammatorj-  action.  These  cases 
constitute  the  mass  of  those  known  as  granular  conjunctiWtis. 
We  see  such  clinical  pictures  as  llie  followin^r: 

(a)  A  pei-Koii  complains  of  sli^rhi  irritation  of  the  lids  and  ina- 
bility to  use  the  eyes  for  a  long  ptiriod ;  the  eyes  feel  weak  at  nipht ; 
lig-ht  Is  unpleasant:  the  lids  are  a  little  sticky.  On  evei-tinf;  the 
lids,  «•(•  find  little  bodies  of  the  size  of  a  rape-seed  lying  beneath 
the  conjunctiva,  scattered  along  the  cul-de-sac  of  the  lower  ltd,  and 
also  upon  the  tarsal  surface  of  the  orbital  portion  of  the  upi>cr  lirt 
and  in  its  foniix.  They  are  se])rirated  from  each  other,  may  be  few 
or  many,  and  the  inierveningr  conjunctiva  shows  very  slight  red- 
ness. The  granules  are  aemi-tranaparent,  grayish,  and  apparently 
innocuous,  They  may  havo  existed  a  long  pi'riod  and  are  slow  to 
disappear.  This  is  a  mild  atTectiou.  and  prei^euts  only  disseminated 
and  few  trachoma  follicles,  with  the  least  intlanmialory  ii-ritation. 

(fc)  Again,  we  see  another  picture.  The  sul>ject  is  usually 
young,  Ls  apt  to  be  of  lymphatic  temperament:  he  has  been  for 
some  time  unable  to  use  liis  eyes,  either  one  or  botli,  with  comfort. 
The  lids  (liwij),  trifling  swelling  is  ol)fier\-able,  but  no  redness;  a 
moderate  sticky  secretion  occurs,  which  may  be  troublesome  on 
waking  froiu  sleep.  The  patient  shuns  the  light,  is  much  irritatwl  hy 
wind  and  dust,  but  has  no  \min.  The  lids  are  easily  everted,  soft, 
and  tlio  conjunctiva  exhibits  nmnerous  prominences  and  folds.  The 
mucous  membrano  generally  has  a  pale,  pinkish-gray  look,  is  suc- 
culent and  gelatinous.  The  pi-ominences  or  granules  on  the  tarsal 
portion  may  be  as  large  as  a  hemp  seed,  while  in  the  retro-tarsal 
folds,  the  membrane  is  thrown  into  tninsvei-se  ridges  and  ruga; 
whicli  can  be  |)ii'ked  up  witli  the  forceps  and  may  bulge  forward  in 
a  mulittowei'-Iooking  mass.  The  pale,  gelatinous  ap]M>arance  of 
this  ti.ssue,  and,  in  somo  cases,  its  enormous  redundance,  coupled 
with  the  moderate  degix'e  of  thy  subjective  symptoms,  is  veiy 
striking.  This  condition  is  slow  in  development  and  slow  to  disap- 
pear except  by  sni'gical  treatment.  It  is  rnrcly  the  case  that  the 
coniea  bpcoiues  iinjilicated,  and  flbrous  degeneration  Is  infrequent. 
This  state  of  things  is  often  called  conjunctivitis  /uth'cuiarts  or 
follicular  trachoma. 

(c)  Still  another  picture  is  presented  to  us — dilTused  intlanuiia- 
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tory  UiickeninfT  of  the  palpebral  conjunctiva,  morw  in  tlie  upper 
than  in  the  lower  lid.  OvL^r  its  surracc  wc  Hnd  a  yellowish,  jelly- 
like, lymphoid  inllltration  which  may  be  in  small  majises,  likened 
to  frog-spawn,  or  in  patches  or  dillusud,  becoming  most  abundant 
At  the  fornix.  The  surface  breaks  iiito  warty  prominences,  both 
over  the  tjirsal  and  rotro-ftarsal  portion;  such  is  th*'  appparane<f  In 
the  comparatively  rvccnt  state.  In  certain  especially  severe  casen, 
besides  enormous  tliickening  and  excreacence-s  of  the  palpebral 
conjunctiva,  the  ocular  nieinbrane  will  have  masses  of  veHowish 
lymphoid  deposits  scattered  over  it.  and  the  cornea  be  so  vascular 
and  hazy  as  to  be  wholly  opaque.  This  answers  to  what  has  been 
called  general  ur  diffused  Irdchoma.  When  older,  the  surface  will 
be  more  smooth  and  glazed,  witii  patches  of  red  and  biifT  inter- 
mingled with  lines  of  cicatrix  and  larger  or  smaller  nodules.  The 
older  the  case,  the  more  conspicuous  will  the  connective  tissue 
become,  until  the  surface  may  in  the  end  become  converlcil  into  a 
glitt^'ring  cicatrix  dotted  with  red  pat^'heSjand  with  hut  tittle  thick- 
ening:. Very  early  in  the  development,  the  fibrous  tissue  uf  the 
tarsus  shrinks  both  vertically  :ind  transversely,  it  lM.'con3es  unduly 
concave,  and  may  even  present  a  deep  furrow.  The  tendency  to 
contraction  shortens,  and  may  obliterate,  the  retro-tarsal  fold,  and 
in  extreme  cases  it  is  thrown  into  vertical  ridges  and  becomes 
pale  and  glazed.  As  a  last  stage  of  degeneration,  the  conjunctiva, 
both  of  the  lids  and  of  the  globe,  becomes  dry  and  cuticular,  a 
condition  designate*!  as  xerosis. 

The  deplonihh;  ami  important  feature  of  this  condition  is  the 
implication  of  the  cornea,  whose  upper  part  sulfui's  by  inliltratioiis. 
erosions,~and  development  of  blood-vessels  which  gradually  deseuml 
lower  and  lower,  and  that  portion  of  the  cornea  habitually  in  con- 
tact with  the  upper  lid  will  be  deeply  hazy,  white  the  lower  part 
remains  clear.  In  other  cases  the  vascularity  and  opacity  spread 
over  the  entire  cornea,  and  it  may  become  so  intense  as  to  receive 
the  name  of  pannus.  In  severe  and  neglected  cases  the  cornea 
may  perforate,  tho  Iris  prolapse  and  partial  or  total  staphyloma 
ensue:  it  is  also  not  uncommon  for  iritis  to  be  added  to  the  corneal 
coinplicatinn.  It  is  charaeteristio  of  this  class  of  cases  that  they 
arc  liable  to  attacks  of  acute  niHamuiation,  at  which  times  the  suf- 
fering of  the  patients  will  be  extreme  on  account  of  pain,  lachry- 
luation,  and  photophobia.  These  cases  differ  from  the  preceding 
not  only  in  the  general  inflammatory  conditions  and  residts,  but 
the  nodules  arc  smaller,  haitler,  less  prominent  and  less  luxuriant. 

The  duration  of  these  cases  frequently  extends  to  years,  perhaps 
to  a  Bcora  of  them,  but  this  will  depend  largely  upon  the  attention 
which  is  given  to  them  and  the  wisdom  of  the  treatment.  On  the 
other  hand,  under  the  best  management,  some  patiectji  suffer 
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exlmiiely.    Tho  ultimate  issue  may  be  in  complete  m-ovnr,! 
in   p;iitKil   op;uity   uf   tlu-  cornea,  or  in   alt^-i-alion  of  it-t  nir 
or  in  other  moif  serious  lesions  from   porfomtion,  as  baa  tcq 
stated,  lending  either  to  stnphylomu  or  to  shrinking^  of  ili.  . 
In  the  ryelid,  tlie  ilegenenition  of  the  t:irsiis  gives  rise  to  *■:■  i 
of  the  palpebnil  Assuro  (blephara-plumoiiis),  to  parliiil 
tricliiusis  ami  entropiuin  and  to  slirinkio^  of  the  oeiilar  : 
of  tlie  palpebral  cuiijunctiva,  liniding'  \x»  symbh'pharon 
and  xei'otiis.     In  some  cases  even  the  corneal  upitheiiuiu 
euticular.    The  class  now  described  are  the  majority  ol 
constitute  what  is  commonly  called  "granular  lids," 

Treatment.— {\)  Papillary  fmchmna  requires  mortcTiii :i -: 
treatment;  touching  the  lids  li^rblly  one**  a  day  with  a cnsu.  J 
sulphate  of  copper  or  alum»  with  solutions  of  tannin  aod  girraa 
(gr.  X.-XSX.  ad  ;  i.>,  or  with  a  solution  of  niti-atc?  of  siiverur-^ii 
Z  i-).  Till.-  patient,  if  unable  tu  sei>  a  physician,  may  htmsit 
use  of  an  oitilnient  consisting  of  thn<ti  grains  of  sulphati-  uf 
to  the  oimce  of  vasi^line.  As  the  parts  hccouie  acrusloiiM'd  to' 
remedy,  another  must  be  substituted.  Patients  may  often  bf| 
vided  wjtli  astringent  washes  M  alum,  of  boric  acid  wHti  snl) 
of  zinc.  ;ind,  if  no  corneal  complication  exists,  of  sug;ir  o! 
P»\vder»fd  boric  acid  may  Ix*  liustcd  on  the  everti?d  lid. 

(8)  Acute  Trarhama. — Usually  so  severe  and  flagrant  w»l 
symptoms  at  the  outset  of  this  trouble,  that  the  patient  vil 
oliliged  to  take  to  his  iM-d  and  keep  the  eyes  continually 
iuHuence  of  iced  lotions.    Until  the  swelling,  acute  tachr>i 
and  pain  abat*;,  no  other  antiphlogistic  treatment  is  to  be  eui[ 
The  disconifoi-t  in.^y  be  mitigated  by  solutions  oC  cocaine,  vrl 
some  it  19  intolerable,  and  it  may  be  nt<vssary  to  ri-sort.  to 
mides  nnd  to  slight  anodynes.    As  the  acerbity  of  the  attack  al 
and  the  thickening  of  the  conjunctiva  declines,  nx'ours*^  inaj  )^ 
had  to  weak  solutions  of  nitrate  of  silver  (gr.  ij.-v.  ad  •  l)  af 
directly  to  Ihi*  lid;  later,  the  crystal  of  sulphate  of  copper  wilii 
into  use,  which  may  be  varied  with  tannin  and  glycerin.    Kt\ 
stage  these  cases  coiiie  under  the  same  treatment  approprill 
the  usual  chronic  Tonus  of  lymphoid  inliltnition  tobem:xtdc 
The  possibility  of  the  trouble  being  associated  with  nasal  nt^ 
most  not-  he  forgotten;  application  to  the  nasal  mucous*  nw 
of  sol.  argent,  nitrat.  gr.  xx.  ad  %  \.,  or  of  chromic  acid  in 
conditions  will  be  indicated. 

(S)  Trachoma  with  Cou.tpicnmi.s  Li/mphniif  lujiilratinu.' 
i.'iw  first  cla.ssof  cases  miilcr  tliis  siitxiivision  absnrjtt  ion  of  tJK-i 
and  discrete  deposits  may  bo  hastened  by  touching  the  siirfiW 
the  ilium  eryst.;il  or  with  a  solution  of  tannin  and  glycerin  (FT.: 
5  i.)  ouc«  a  day,  while  u.  more  ellectivf  procewling  is  to  pLiidl 
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d  conjunctiva  with  a  fi%  solution  nf  cocaine  and  then  with  a 
le  to  pick  out  eacli  granule,  or  to  squeeze  it  out  b^v  foi-ceps  from, 
.e;  this  may  be  done  twice  a  week.  Another  more  eflective 
ingr  is  to  pimcturo  them  with  the  point  of  a  i*ed-hot  cau- 
tery, like  a  platinum  probe  or  a  largo  pin  heatoci  In  tlie  flame  of  an 
alcohol  lamp.  This  treatment  may  be  emplovt'rt  once  a  week;  it  is^ 
of  course,  important  not  to  come  in  contact  with  healtliy  conjunc- 
tiva. Cold  water  may  be  used  untd  the  resultitijr  moderate  reac- 
tion subsides. 

(6)  In  the  second  (i.e.,  follicular  trachoma)  class  of  this  sub- 
division, if  there  l>ti  much  secretion,  the  comlitiou  will  be  mitigated 
l»y  wuslnnp  out  the  conjunctival  sac  with  solutions  of  boric  acid 
two  or  three  times  a  day  and  bj'  bathing*  the  c,ve  with  Itext^-'mally; 
for  this  purpose  an  eye-cup  is  convenient-.  Benefit  is  derived  from 
the  use  of  boric  arid  with  sulphate  of  zinc,  one  or  two  grains  of  the 
latter  to  the  ounce,  dropped  into  tlie  eye,  or  from  a  solution  of 
acetate  of  lead  (gr.  iij.  ad  3  i.).  The  usual  stimulating  and  astrin* 
gvnt  treatment  has  little  ellect  ui>on  this  condition.  It  will  improve 
under  careful  hy>jrienic  measures. 

What  h;is  been  satd  applies  trf>  moderate  ejises,or  to  rather  raro 
cases  of  Lsolatetl  masses;  when  we  na-et  the  not  infn^quent  types  of 
ivdundant  gelatinous  granular  massi'S,  wliieli  when  the  lids  are 
everted  resfiiible  the  everti^d  rectum  of  the  hortw  after  defecation, 
wo  shall  most  happily  relievL-  the  patient  by  squeezing  the  lym- 
|)hnid  inilltration  out  with  suitable  foiTcps.  Siuci-  this  method 
was  propoiR'd,  1  have  practise<l  it  with  mueh  success  aud  to  tlie 
exclusion  of  nietho<is  uientioued  below-  The  patient  lies  on  hift 
back.  I  use  two  forceps  (see  Fig.  121),  one  in  each  hand  and  having 
thoroughly  cocainize*!  the  surface  by  a  pledget  of  cotton  soaked 
in  10^  solution,  evert  the  lid  and  hold  one  end  of  the  tarsus  with 
one  forceps  and  applying  the  other,  pull  against  the  first,  thus 
squeezing  and  stripping  out  the  granules  (see  Fig.  VZ'Z).  The  for^ 
cop«  enable  one  to  pick  up  the  deepest,  parts  of  the  membrane 
and  the  line  of  demarcation  between  ocular  and  orbital  conjunctiva 
is  usually  well  marked.  I  have  seen  the  follicles  on  the  ocular 
membrane.  Bleeding  is  rather  fif.'c  and  must  be  wiped  away  with 
cotton  and  by  drenching  with  sol.  sublimate,  I  to  5,0(iu.  All  the 
morbid  material  can  be  removed  at  one  sitting. 

Home,  and  occasionally  smart  ivuction  occurs,  itHpiiring  cold 
lotions.  Tins  subsides  iu  a  few  da>-s.  Some  redness  is  left  behind 
and  for  a  certain  period  weak  solutions  of  nitrate  of  silver,  gr.  ij.-v, 
ad  5  i.,  will  be  made  once  a  day.  Some  cases  are  perfectly  cured  in 
ten  days;  others  re<|Uii-e  a  month,  according  to  the  severity  ot  the 
case.     I  have  once  seen  the  reproduction  of  the  follicles. 

Efficient  and  truly  curative  treatment  consists  in  excision  of 
21 
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tilt!  iviiiiiulaiil.  folds  at  the  cul-fle-sac  atiil  in  tho  destruction  by 
the  actual  cautery  of  the  prominences  over  thf  tai-HU».  For  many 
yean*  1  have,  in  selected!  cases,  done  this,  ami  fully  recoffnized  the 
importance  of  not  dohiff  it  to  excess,  and  of  careful  JTidgint^nr  in  tho 
aeiectiou  of  cases.     I  strongly  deprecate  resort  to  such  u  nietboU 
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in  urdinaiy  cases,  but  (or  some,  it  is  adapted.  GalezowRki  hns 
followfd  tills  practice.  It  is  only  when  the  folds  are  ver>-  loose 
that  uxcisioti  is  proper.  It  may  Tfe  dotte  with  force|»s  and  sctssoi-s, 
leaving  sulHcient  tissue  not  to  restrain  free  moveuieuts  of  the  con- 
junctiva after  cicatrization  shall  have  occurred.  Tlie  actual  cau- 
tery is  inurh  iiiotv  under  control  and  is  applicable  to  cjises  in  which 
excisiun  is  inappropriate.  Paijuoliirs  thermo^'autei'y  has  Ixvn 
made  so  (Ine  and  dedicate  as  to  answer  an  excellent  purpose,  and  is 
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the  best  instrument;  a  coil  of  platinum  wire  heated  in  the  flamo  of 
an  alcohol  lamp  can  be  made  to  serve,  and  so  also  can  the  galvano- 
cautery.  It  must  bo  nsed  with  caution  and  requires  several  repe- 
titions. Since  my  satisfactory  experience  with  the  forceps,  I  no 
longer  employ  it,  nor  excision. 

(c)  Wo  come  now  to  the  consideration  of  the  third  class  of  tliis 
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fiubdivisior,  ni.,  ijip  cases  of  lymphoid  infiifratinn  minghf!  tn'tfi 
inflammatory  products.  A  distmclion  mvisfbe  sharply  made  jn  the 
treatment  appropriate  at  llu*  time  wlu-n  acute  inflaininatimi  exists, 
and  that  proper  when  it  does  not  esLst.  When  no  acute  inttamma- 
tion  is  pr(>sent  :ind  th*.'iT  is  ^neral  t.liickeninj^  of  Ihe  part^  and 
moderate  aecrytion.  tfie  ntt.nio  of  silver  (gr.  v.  ad  3  i.)  every  other 
day  is,  on  tlie  wlioln.  the  Itest  i-eniedy;  by  some  practitioners  pow- 
dered borie  acid  dusted  over  the  Uda  ti-eely  once  a  day  is  pruferredj 
by  some,  powdered  tannic  acid  la  a  similar  way  in  rtsorted  to;  they 
may  bo  used  as  alternatives.  A  fundamental  and  cardinal  princi- 
ple is  not  to  make  applications  which  shall  cause  excessive  reaction. 
Their  effects  must  cctnipletly  pjiss  away  in  a  few  hours,  and  :i  n'j>e- 
tition  must  not  ensue  until  jierfect  quiescence  has  been  eslnbli^ilitxl. 
■Washing  with  a  solution  of  boric  acid  and  applications  of  cold 
water  when  the  patients  feel  uncomfortable  are  to  be  comntended. 
It  is  rrc(iuently  necessary  to  wear  cultin«l  glasses. 

Somotimes  the  miti^ted  stick  of  uitrato  of  silver  and  nitmte  of 
sli  (1  :  21  is  ap])lied  when  the  reti-o-tarsal  fold  is  especially  the 

,t  of  hypertrophy,  and  immedtat*'!y  after  it  salt  water  is  to  be 
used.  This,  however,  requires  wise  judgment  in  its  employment. 
Agnin,  the  sulphate  of  copper  crystal  is  by  some  preferred  to  all 
other  remedies;  it  is  the  most  painful  remedy  of  any  in  common 
use;  one  docs  not  immediately  see  how  much  effect  it  produces,  as 
is  the  case  with  nitrate  of  silver,  but  a  skilful  hand  can  modify  and 
adapt  it  to  the  necessities  of  various  de^rw  of  trouble.  I  prefer  it 
wlieii  there  is  little  secretion;  wlnle  if  this  be  copious,  I  use  nitrate 
of  Sliver. 

In  all  ca.ses  where  the  process  is  more  or  l&ss  active  and  the  tis- 
sues g-orerrd,  the  use  of  cold  water  for  several  hours  a  day  will  be  of 
preat  benefit,  Sfaridcations  and  st-nitchinf?  the  lid  witli  a  fine  rake 
n\ay  then  be  tried.  The  bleedinp  is  salutary  and  ttKiring  opon  the 
cri'pts  nnd  follicles  is  a  clear  iiidiciitifiri.  In  chronic  casi's,  when  eica- 
Irixation  and  trtirinking'  have  begim  t.o  appear,  sulphate  of  coj>per 
crj'stal  is  mostly  preferred,  or  the  stranger  soltitions  of  tannin  and 
glycerin  (^r.  xac.-xl.  ad  *  i).  Severe  applications  an-  to  be  avoided, 
because  they  lend  to  promote  a  more  nipid  and  abundant  develop- 
ment of  fibrous  tissue,  which  is  the  natural  and  regrettable  ten- 
dency of  the  disease;  they  may  also  excite  attacks  of  acute  inflam- 
mation, which  always  ext^'nds  to  the  cornea  nnd  occasions  inischief. 
In  these  cases  I  have  within  a  year  fourul  marked  advantage  In 
corrosive  sublimate,  1  in  3,<W0,  as  Michel  recommends,  used 
y  thiTO  himi-s  daily  for  twenty  minutes,  washing  out  Uie  eyes 
and  externally  applied.  It  nmre  nearly  approaches  a  specific  than 
any  other  remedy.  The  strength  may  of  com-sc  be  varied.  1  have 
used  it  both  in  acute  and  chronic  conditions. 
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When  attjicltR  of  acute  infla  tnrnation  occur,  local  stimulants  will 
he  iLlKituloiuHli  cold  i\'at4?r,  cf>i)flnt>iiirnt  to  Vi*h\,  atropiii,  in  most 
cusi-s,  iind,  sometimes,  the  use  of  leoches  will  have  to  he  substituted. 
As  iVjriirUs  atfupiH,  it  docs  nut  ulways  have  a  i^ood  influence;  it 
Bonu'tiuifs  nicivas(\s  th)>  irritation  and  btTausi'  it  will  of  itself 
soinetimes  cause  the  same  morbid  condition:  but  as  dilatation  of 
the  giupil  is  important,  duboisine  may  be  employed,  its  dose  bein)^ 
about  one-half  that  of  atropine.  Not  uutU  the  acute  symptoms 
have  atiaUtl  will  it  be  proper  to  return  to  the  use  of  local  stimuli, 
and  tlien  with  caution. 

As  the  Ihickeniii^i:  of  the  conjunctiva  subsides,  the  corneal  trou- 
ble wil\,  pari  jiasmti  abate;  whun,  however,  the  cornea  has  become 
very  opaque  and  vascular,  it  is  by  no  means  easy  to  clarify  it; 
sometimes  the  vessels  are  so  tliick  upon  it.  the  epithelium  s«  dense 
and  ttiu  surface  so  itiseiiNitive.  that  the  sulphal«  of  copper  may  be 
appUed  dii-ectly  to  it,  and  with  advauta^.  For  cases  so  ejtlreme 
the  operation  of  excising  the  conjunctiva  for  the  breadth  of  one- 
fourth  of  an  inch  ai^ound  the  entire  circumference  of  the  cornea  has 
been  employed  under  the  name  oi  periUwitf,  and  has  twen  of  some 
service,  but  il  is  far  less  resorted  to  now  than  in  former  days. 

Tn  these  extreme  eases,  and  also  in  cases  less  severe,  improve- 
ment of  vision  liiis  been  soujfht  for,  especially  in  Beli^imn,  by  resortr 
in;^  to  inoeiilatioii  witli  blenaurrhu;al  pus.  In  doin^  this  an  acute 
purulent  coiijuiictivilis  is  set  up  whicli  is  left  to  run  its  course  with 
but  little  interference,  occupyinjr  from  four  to  six  weeks,  and  in 
some  cases  valuable  improvement  in  the  romea  has  been  obtained; 
there  is,  however,  always  risk  of  the  destruction  of  the  cornea  and 
of  siffht.     This  proceeding-  is  at  the  present  lime  little  employed. 

Within  a  few  yeai-s  an  infusion  of  the  jequirity  beaii,a  Brazilian 
plant,  ahrua precalorins,  has  been  extensively  em]>loyed  in  treating 
not  only  the  advance*!  and  extreme  cases  of  granular  lids,  but  nil 
forms  of  the  disease.  Brought  to  notice  by  Wecker.  of  Paris,  in 
188'^,  it  has  had  large  trial,  and  experience  up  to  the  present  lime 
seems  to  show  that  its  chief  value  is  during  the  later  stages  and 
when  the  cornea  has  become  si'riously  vascular.  The  bejin  is  to  be 
powdetvd  and  macerated  for  three  hours  in  wiil^rof  the  onU;iary 
temperature  in  the  concentration  of  about  Sjf  (Wecker).*  Tiw  in- 
fusion when  old  is  not  as  effective  as  when  recent.  Willi  a  brush  it 
is  a.p]»lied  two  or  thret;  times  to  the  lids;  within  twenry-four  hours 
reaction  should  appear;  if  it  do  not,  the  application  may  be  re- 
peated. It  is  chanicteristic  of  the  intlammatiou  that  the  mucous 
surface  becomes  covei*ed  with  a  grayish  membrane  which  is  ad- 
herent; this  remains  for  days.    The  lids  swell,  copious  secretion 

'  Otben  have  uneA  »  sninll<>r  ritiantity,  »ay  one  bean  to  an  ounce  of  water 
and  Infused  for  twenty-four  hqurs.) 
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occurs  and  the  cornea  is  apt  to  become  very  har.y.  The  patients 
siiiTer  pain,  and  iced  water  is  lo  be  freely  employed.  The  intlainma* 
tion  will  nm  for  two  weeks  or  mort-,  and  in  favorable  eases  not  only 
docs  tJie  cornea  clear  up,  but  the  conjunctiva  recovers  a  much  more 
healthy  appearance  and  old  cicatrices  beeoine  softened.  The  secre- 
tions froii)  thJK  iiill.-itiiniation  are  not  contagions. 

The  active  principle  of  the  plant  is  called  ahrhie  and  is  regurded 
as  a  (eriuent;  there  is  no  speciQc  microscopic  ^rm  associated 
with  it. 

A  patient  who  has  once  been  treated  by  jequirity,  though  less 
susceptible,  may  be  a^ain  broiiRht  nnder  its  influence.  If  it  be  em- 
ployed in  unsuitable  cases,  or  with  too  g-i-eat  fn-edom,  suppurative 
inflammation  or  even  destruction  of  the  eye  may  follow.  The  ivni- 
edy  Is  to  be  used  with  safety  only  in  invetei-ate  eases  where  other 
remi>dies  have  failcrl  and  where  vision  is  seriously  impaired.  Its 
non-eon ta^iousneas  permits  its  use  when  one  eye  only  is  alTeeted. 
It  is  never  ng:ht  to  inoculate  both  eyes  at  once.  Coppcz,  who 
treats  in  Belgium  a  j^'-reat  many  cases  of  trachoma,  sometimes  uses 
the  infusion  as  stron;,'  as  10*.  But  the  cases  must  be  extremely 
swvei*e  and  unyielding^  to  warrant  the  pi-oceeding-.  Similarly  the 
jequirity  infusion  is  employed  in  so-called  scrofulous  pannusof  the 
cornea  not  caused  by  graruilar  litis,  and  also  in  sclerosed  conditions 
of  the  cornea  after  parenchymatous  keratitis.  It  has  been  tried  to 
a  limited  extent  in  toiiiid  ulcers,  but  nut  with  advanta;^. 

It  is  impeiutive  to  know  that  for  cases  of  simple  chronic  blennor- 
rhoea,or  chronic  coniuuclivitis,  its  use  is  contraindicated,  because  it 
Is  likely  to  do  serious  mischief.  So.  too,  in  recent  trachoma  with 
succulent  hypertrophy  and  moderate  secretion  it  is  not  a  safe 
ivinedy.  When  t-lio  coiijimetiva  is  haitl,  nodular,  or  cicatricial  and 
the  cornea  decidedly  opaque,  it  becomes  a  useful  apent.  It  takes 
the  place  of  purulent  inoculation,  it  accomplishes  the  same  pur- 
pose, with  less  risk  and  with  the  advantag-i.!  of  nol  juiipa^-atin;;  a 
contagious  disease.  Because  the  opaque  and  vascular  epithelium 
of  the  cornea  is  the  chief  deplorable  condition,  if  that  can  be  re- 
moved by  less  uncomfortable  means  than  those  above  described  and 
witliout  the  danj^ers  which  attend  them,  we  ^Jiin  much.  Dr.  Grueu- 
inff  Iras  recently  given  his  experiences  in  scrapingr  the  cornea  by  a 
small  knife,  removing  all  the  opaque  surface,  and  reporta  marked 
hnpi-ovement  with  little  n^action.' 

In  summing-  u]}  the  treatment,  while  old  and  well-established 
principles  and  melho<ls  have  been  reiterated,  ceitain  new  procet'd- 
ings  are  set  forth,  viz.,  the  stiuecKing-  by  forceps  of  llabby,  ^ehilin- 
ons.  ejctnmiely  ivdunilant  niiisses  of  ^-anules:  exceptionally  thej' 
may  he  excised;  the  picking  out  the  contents  of  the  granules  with 
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a  broHt)  nnedle.scnipiiif;  Hit-  Lirsul  cunjunctivu  with  a  slmrp  i 
oi'  b,v  a  lino  nikt-  su  us  tv  got  rUl  oX  moderate  promincnt'fs. 

The  same  ellect  is  atluiDed  by  touching:  thu  granules  with  a  hot 
nei'tlle.  For  \tivt;v  masses,  whetlier  left  as  isolalt'd  projt'ctiotis  m 
old  cases  or  occurring  as  ffeiuTal  and  exti-eme  hyptn'trophy,  a  more 
doc'itletl  use  of  the  actual  cautery  is  proper,  viz.,  the  thenno-cautery 
of  Pa((u*^liii.  For  this  and  sometimes  for  the  use  of  the  forceps  an 
aiia-sthelic  an  well  as  cocaine  will  ha  neudful.  (Mcin.  Ether  Ls 
inflanitnahUs  eliliirororiii  is  not.) 

These  aix' siir^U^iral  measures  and  demand  both  prudence  and  es- 
perience,  but  judiciously  used  Ihey  greatly  abridge  the  duratum  of 
trealnient,  and  do  not  increase  the  tendency  to  formation  of  scar 
tissue.  Iji  the  later  st^'t^'s  the  infusion  of  je<|Uirity  will  confer  im- 
proved vision  upon  desperate  cases,  while  it,  too,  demands  care  and 
wise  Selection  of  the  cases. 

It  happens  that  patients  cannot  always  remain  under  the  hands 
of  the  sur^'on  fur  the  completion  of  the  treatment  of  iliis  tedious 
disease,  and  it  berouies  advisable  f  i>  iiistniet  a  friend  in  the  manip- 
ulation of  turning  the  lids  and  applying  either  sol.  tannin  and 
glycoi'in,  alum  crystal,  or  the  sulphate  of  coppvr  crystal.  In  case 
the  patient  must  depend  wholly  on  hnnself,  he  may  Xw  supplied 
with  an  ointment  of  sulpli.  cupri,g-r.  v.-x.,  ad  vaselinum,  3  i.  The 
vaseline  may  in  warm  weather  be  stilTcned  with  powdered  gum 
(irabic  or  starch.  Tlie  usefulness  of  corrosive  sublimate  solution 
will  vindicate  itself,  and  an  ointment  of  liydrarg.  oxid.  flav.,  gv.  x. 
ad  Z  \.,  once  or  twice  daily  Ix'tween  the  lids  is  well  worth  trial. 

The  nece-ssity  of  retnilling  active  treatjuent  when  ix'lapsi'S  of 
inlliinirnatiun  occur,  as  tliey  may  fre<|uently,  must  not  be  forgotten, 
and  then  warm  water  and  atropine  will  be  the  best  relief.  The  use 
of  the  lattei- is  ofteii  kept  upthiring  the  continuance  of  the  local 
stimulant*.  Sometimes  with  pi-ominent  eyes  the  lids  in  the  atro- 
phic stag*  of  trachoma  are  left  so  shortened  as  to  pn^ss  disagreea- 
bly on  a  rather  prominent  eye.  Canthoplasty  may  have  done  all 
that  it  can,  and  the  skin  operation  above  described  (see  p.  S56) 
may  not  be  desimbie.  In  .-^uch  cases,  contiimal  pulling  at  the  skin 
of  th'!  temple,  forehead  ami  cheek,  a  kind  of  massage,  will,  in  litue, 
InoM^n  the  subcutaneous  connective  tissue  and  secure  some  rclieL 

Xfiomu  of  tlie  conjunctiva,  which  is  the  stage  of  consummate 
atrophy  of  tlie  membrane,  only  admiU  of  palliation  by  emollients, 
such  as  vaseline  or  oltvc  oil,  several  times  daily. 

Sffqueiiv  of  Granular  Conjunctiva  is. — The  seei*ctory  glands 
become  ohlitenited,  the  conjunctiva  cannot  >sup])ly  the  proper 
anuiunt  of  fluid,  and  hence  there  is  an  unpleasant  <lryncss  and  irri- 
tation nf  the  lids.  By  the  slirinking  of  the  tissues  the  hair  follicles 
ai*e  distorted,  the  hairs  become  few  and  some  or  many  or  all  of 
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tliom  uiay  bu  turned  ((own  iiiwn  tlie  filobe.  In  otlier  words  we 
have  trichiasis  or  eiitropiuin.  In  the  latter  condition  tlui  palpt^bral 
llssuri'  is  shortenefi,  the  Mils  Ciiniiot  be  sufTlciontly  separated,  the 
tarsi  become  prominent  anit  iwm  shrivellt'il  into  duiidc  ridjjes. 
The  cornea  low's-  traiuiparent\v  in  greater  or  less  degree,  and  its 
curve  bfcomes  alt^-ri'd  in  irn'trular  roritis.  To  thf  casual  observer 
it  may  seem  normal,  but  a  t^st  of  tlie  acuity  of  vision  and  the  fail- 
ure oF  glasses  to  improve  it  will  show  how  serjoua  i8  the  mischief. 
If  examined  by  the  opiithatmoscopio  mirror  (preferably  by  the  plane 
niin*or)  th«  corneal  iri-»T'riilaril-y  bccoimis  appiinmt.  It  may  become 
conlcftl  and  no  Batisfactory  view  with  tlie  upri;^ht  ima^  will  bo 
possible. 

Tr«!atment  of  some  of  the  above  condiUons  has  already  been  de- 
scribed when  diHL'usHin;^;  atTeetuiiis  of  the  lids  (see  Rntropinni  and 
TrichiasiH,  etc.,  pp.  2ait,  J^I.  tiiti),  and  those  which  concern  the  cor- 
nea will  bt;  hereafter  referrt-tl  to.  Sontetinies  during  the  pn»j;ress 
of  the  treatment  of  trachoma,  the  liils  become  ti^Lfht  or  oven  short- 
ened, lUo  cornea  is  ffi-eatly  irritated,  and  the  operations  of  can- 
tholysis  or  cantlioplasty  are  resorted  to  to  check  the  distressing 
symptoms.  A  few  years  ag-o  these  proccedin*^  were  employed  in 
New  York  vcr;\'  fre^quently,  but  tlieir  use  is  now  more  limited,  yet 
occasionally  suitable.  The  writer's  experience  in  one  :*xtrcinely  bad 
case  for  which  relief  was  gained  by  Kubciitaneoiis  division  of  the 
superior  tarsus  on  its  median  line  [iiay  be  apain  refeniid  to  (see 
pa^e 'J45).  To  operate  during'  acute  symptoms  will  often  a^itci'a- 
vate  them,  and  then  the  free  use  of  cocaine  and  other  measures, 
such  as  cold  lotions,  etc.,  are  found  adequate. 


6.  Morhiii  Growths  in  the  Conjunetiva. — ITnd*?r  this  head  are 
included  /iypfu'h'iif  le/finns,  ttibercuhtr  tlepimits.  epitUclml,  luprnd, 
and  cancemns  disease,  mnijloid  dt'ffenenttjon,  ctfstnid  growths, 
coHffenittil  fihruux  (//-ow-^Aa,  even  a  ftony  frron'th  has  iMjen  nhservwi 
and  mlrnreoHS  depu:iits  occur;  we  also  have  angiomata,  and  piij' 
ment  patches. 

The  syphilitic  lesions  of  the  conjunctiva  occur  oftcnest  in  the 
papehral  portion,  tmder  the  fonn  of  chancre  or  of  mucous  patches. 
On  the  bulbar  portion  K'uniuiy  tumors  have  been  s<vn.  anil  while 
they  often  include  subjacent  structures,  sometimes  their  mobility 
shows  that  only  the  conjunctiva  is  afTeeted.  Tlie  dia^osis  cannot 
M'ith  certainty  be  made  from  local  appearances,  hut  rests  also  upon 
constitutional  symptoms.  Mucous  patches  have  also  been  seen  on 
the  ocular  conjimctiva.  In  all  these  lesions  it  is  usual  to  find  swell- 
ing- of  the  pre-iinricular  lymphatic  pland  of  the  corresponding:  side. 
As  has  been  said,  we  may  have  upon  the  conjunctiva  either  the 
primary,  the  secondary,  or  the  tertiary  lesions  of  syphilis.    Cases 
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of  this  kinil  am  rare,  yet  they  must  not  W>  overlooked.     Anioiij 
many  contnhutions  to  the  Bul>j<fGt  are  papers  by  Buil.'  and  by 
Biwk  '  ill  wlik'h  the  literature  is  extensively  quoted. 

LocrtI  tiXMtinent  will  be  the  same  as  would  be  proper  if  the 
loNlot)  wen,?  on  another  locality,  sav**  that  cauterization  of  on  ulct-p 
must  be  dorn^  so  as  not  to  harm  the  enrnca,  and  the  liability  of  this 
stnictnre  to  sulTer  mischief  will  nioiUfy  the  pruceeiiiiiffs  Boot  hing- 
applications  will  be  preferred,  such  as  airopta  and  the  uiilder  unti- 
septicK.  boric  acid,  dilutctl  chloi-ine  w.iter.  iodoform,  etc.  The  chiW 
de|>endence  will  t>e  on  constitutional  Ireatintrnt. 

Within  the  hwl  few  yeaitt  attention  has  been  much  called  to 
tuhprcuUtr  disease  of  the  eye,  which  may  invade  any  part  of  it,  and 
li:tH  been  found  in  the  conjunct tvn,  hnt.li  tif  the  lids  and  of  the  ^IoIh^. 
The  tendency  of  the  disease  is  to  attack  in  its  proaress  deeper 
stnietun's,  and  It  presents  ordinarily  an  oi>en  ulcer,  with  jrrayish 
surface,  fi-om  which  notlulcs  spring  up  either  within  its  area  or  upon 
its  inarfrin.  The  disease  more  frequently  KiMzes  upon  the  inne,r 
than  upon  the  outer  structures  of  the  eye  primarily,  and  refeivuce 
will  be  made  to  it  a.ijrain.  Tlie  chief  impoi-tance  attaches  to  tUiSfj- 
nosM,  and  we  have  toilUtin^uish  tubeix'ular  deposit  from  granuloma 
and  from  lupus.  The  former  (p-ranuloma)  is  a  firm,  reddish,  highly 
vascular  ina.sa  of  uniform  charaeier.  and  the  neiffhboring  lymphatic 
glands  aiv  not  swollen.  Peraons  of  uiiy  age  may  he  affected.  A 
tuhefcular  deposit  is  a  mistuiv  of  nodules  and  ulceration,  tt  in- 
volves all  the  tissucH  of  the  part  affected,  its  edges  are  beset  with 
trachouia-lunkiiig  masses.  In  lupus  the  skin  is  generally  al»o 
affected;  Aril,  18(!:}, speaks  of  two  cases  in  \vhich  the  disease  bei?;in 
on  the  conjunctiva  bulbi,  and  the  eye  was  attacked  by  continuity 
of  invasion.  In  tuberele  we  find  giant  cells,  and  the  peculiar  bacilli. 
In  lupus  we  also  IJiid  bacilli  which  closely  ivseinble  Ihost"  of  tuber- 
cle, Imt  in  the  latter  case  there  will  be  manifestations  of  the  disease 
in  the  lungsaiid  in  other  organs  which  will  determine  the  diapTiosis. 

nier-e  is  no  s:itisfjict.ory  livatment  of  tubercular  deposit  in  the 
lids,  and  if  il  occur  upon  the  globe,  enucleation  will  l»e  the  ultimate 
ivsort.  The  snitableneKs  of  o[>erating  for  tuberculous  disease  of 
the  lids  will  depend  on  the  stage  of  the  disease  ami  on  the  state  of 
the  patient.  He  is  usually  young.  If  [wssible.  t  borough  excision 
should  he  done,  to  guar<l  against  general  infection.  There  are 
numerous  cases  reconled  In  literature,  but  one  which  is  typical  and 
carefully  described  is  by  Baumgartcn.'  

'  "Syphilis  of  the  Conjunctlvn,"  by  C.  8.  Bull.  Anior.  Joaros)  of  UedT* 
SetenceH.  Oot  ,  IST8,  p.  405. 

•  ■'  Hard  (lianore  of  the  Eyelids  and  Conjunptiva,"  l>y  David  DeB«ok, 
Chicinnall,  Ohio.  1884.   Preeaur  KoUrt  Clurkv  A:  t'o. 

*  ■■  Kill  Fall  von  tuberculOeeu  (.+ewhwO«'n  di-r  Lid  Conjunctiva."  OtmtW* 
Archiven  fUr  0]>hthal..  Ud.  xxiv..  Abth.  iit..  8.  335. 
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Epitheliai  diseaw  and  /ujjux,  attack  tho  lids  quite  frequently, 
beginiiiiip  at  their  mar^.  They  may.  if  ncg-lucted,  extend  to  tlie 
griobe  (see  Plale  V'l.,  Fif;.  18,  colored  illustrations).  Wv  also  sonn.'- 
times  thid  an  epithelioma  as  a  reddish  lobuiated  mass  g^^M-in^  at 
the  limbus  comese.  A  tumor  of  this  kind  which  dlsplaywi  the  char- 
acteristic microscopic  stnicture  I  hav<>  reinoviil  ft'orn  a  inan  flfly- 
seven  years  old,  and  it  has  not  recurrt^d  for  six  y<uirs.  1  have  also 
removed  a  pig'inented  (nielaDotlc)  epithelioma  fruiii  ttie  same  reg'ion, 
and  with  no  recuiTencr  up  to  the  present  time.  For  details  of  the 
cage  and  i-eferences  to  the  litt-nitui-e,  see  Archives  of  Ophthal.  and 
Otology  for  1879.  Ulcerations  more  decidwlly  caticerouSt  may 
attack  the  ocular  conjunctiva.     I  have  notes  oF  such  a  case. 

Saramia,  either  white  or  pifjinentcit,  may  also  appear,  and  while 
removal  of  the  disease  without  aacritlcingr  the  plobo  is  to  be  prc- 
ferrtKi,  such  a  course  is  not  always  possible.  Complete?  removal  is 
impcnitive  and  that  will  ofi^'U  eoni[M'l  the  loss  of  the  fjloiM'. 

The  c.onvct  diseriinination  of  the  various  morbid  ^Towths  and 
ulcerations  which  can  occur  requires  expert  microscopic  exaiiiina- 
tioii,  in  aid  of  clinical  i)ortraiture,  and  while  local  featui'es  are  to 
be  studied,  other  ur^^-ans,  such  as  the  lymph  j,'l^"<ls.  the  lungs,  the 
liver  and  other  viscera,arc  to  be  scrutinized  to  leam  the  true  mean- 
ing of  the  ca.se. 

Ct/sf.H  sometimes  appear  beneath  the  conjimctiva,  usually  on  the 
g^lobe,  sojiu'times  over  the  caruncle.  Tlieir  contents  are  commonly 
watery,  sometimes  oily  or  sebaceous.  Young  persons  are  more 
often  the  subjects.  The  sjic  may  ifrow  to  hold  as  unK'li  as  two 
drachniK  of  tluid  and  sometimes  it  reaches  back  into  Itie  orbit. 
(The  occurrence  of  true  orbital  cysts  is  not  meant.)  Their  walla 
are  usually  vrry  thin,  and  their  transpaiTncy  Rup-grests  their  char- 
nct-er.  Greater  firmness  has.  however,  been  obser\'ed.  Treatment 
miulres  either  simple  puncture,  or  besides  this  a  silk  seton,  or  if 
ohstinate,  cauterizing  the  wall  with  niti-ate  of  silver.  See  an  article 
by  Dr.  C.  S.  Bull.' 

Fibroid  /wmors,  or  nmre  pi"operIy  tierfKo;*/ growths,  appear  on 
the  ocular  conjunctiva,  and  espiH'ially  as  a  congenital  fiu'ination. 
Tliere  may  be  more  than  one,  and  there  may  be  stitf  hairs  growing 
ui>on  them.  A  not  infix'<tiienl  condition  is  to  find  at  the  outer  angle 
a  dense  plate  of  hard  tissue  with  thick  whiti.'  covering  pushing  for- 
ward from  the  orbit  usually  on  the  tempni-al  side  upon  the  sclei-a, 
half-way  jierKaps  to  the  cornea,  with  a  thin,  rotrnded  edge.  It  is 
imperfectly  movable,  but  with  a  rigid  base,  and  resembles  to  some 
extent  the  pliea  semilunaris  of  ntbbits  and  shee)>.  Between  it  and 
the  cornea  may  be  small  hard  tumors.    This  is  a  congenital  niat- 

'  "A  Study  of  Sub^conjunctival  Hwrouu  Cy«l»."  Anivr.  Joiinml  of  Medicul 
ScJeiicwi.  Jan..  1878,  p.  86. 
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fortnution.  A  uirt-ru!  description  of  Burh  a  case  and  an  account  oX 
othi't's  is  ^iv'cn  by  Hirsc)lbc^^^'  A  tumor  of  similar  kind  was 
di-Mcnbed  by  Gi"a«fe  as  conitn^  from  the  orbit  Iwtwven  tliu  ix>ctus 
su|>criur  and  rectus  cxtcmua  muscles  fi-oin  the  superior  fornix. 

I  have  notes  of  the  case  of  a  man  who  had  three  hard  sessilu 
dermoid  tumors  ^owm^f  upon  the  limbus  corni'O'alHvut  ciiuidistant 
from  each  other.  The  oixWr  ung'If  of  the  lids  was  tied  by  a  band  of 
fibrous  tissue  which  stretched  across  ib  :uid  also  adhered  to  Uie 
conjtiucf'iva  hulbi.  A  similar  baud  ran  across  the  inner  an^le  be- 
Iwwii  the  lids.  These  bauds  wcro  quite  dense  [lud  prevented  the 
lifting  of  the  lid.  The  condition  wad  con^jreuital.  Tlie  other  eye  was 
normnl. 

Tumors  like  the  above  may  be  removed  to  /?ct  rid  of  a  blemish, 
but  if  they  reach  into  the  orbit,  the  niles  of  antiseptic  surgwry  must 
be  strictly  observeil,  because  the  proceedinjEf  becomes  serious. 

Finfjuei-nla  is  the  name  jriven  lo  a  small  yi-llowish  elevation  be- 
tween the  ficmilunar  fold  and  the  iKlgrt*  of  the  cornea.  It  consists 
of  connective  tissue,  elastic'  JIbreii,  and  epithelium,  and  contrary  to 
the  import  of  its  name  it  dues  nut  cuntuin  fat.  Must  persons  in 
a<lult  life  or  at  its  later  periods  will  pivseul  this  little  elevation 
moiv  or  K-ss  conspicuously.  It  causes  no  harm,  never  becomes 
larjre.  and  is  not  lo  be  nieildled  with. 

Ptijmmf  patches  of  a  brown  or  even  deeper  hue  are  sometimes 
8wn  on  the  conjunctiva;  they  may  be  stationary  aud  innocuous,  or 
they  may  increase,  and  they  may  be  associated  with  co-extstiug 
pig-iiiented  iiiiilJifiiant  growths. 

Angiumu  huiuetiiues  occurs.  Us  most  frequent  seal  is  the  car- 
uncle. In  the  same  region  we  find  mure  frequently  polypoid 
^■owths  or  gnintilonmia.  In  gouty  subject*  cretaceotui  dejiosit 
is  soraetinies  found  m  the  conjunctiva.  Loring'  has  n-ported  the 
remarkable  fact  of  a  b(niy  growth. 

Xrrosi.H  of  the  conjunctiva  has  been  mentioned  as  an  exttvuie 
degenemtinn  and  atrophy  which  may  be  brtmght  about  by  tra- 
chotua,  and  secondly  the  same  name  is  alsn  applied  to  a  very 
dilfejvnt  roudition  which  appears  in  small  glistening  patches  three 
or  four  niillirnelres  across  upwi  the  visible  ocular  conjunctiva. 

Takmg  up  the  second  form,  we  remark  that  these  satiny  white 
spots  were  described  by  Kuschhert  and  Neisser  and  also  by  Leber* 
under  this  name,  ami  have  a  special  inien'st  because  bacilli  and 
cocci  are  found  in  them.    In  Miiue  instances  the  patients  have  the 

■  Ceiitralbliui  fnr  Atip>n1ienkunde.  Jalir^.  vii.,  S.  Sl^.  18^ 

*  "  Hftse  ol  (ifltooiiin  of  the  conjuncliva,'''  by  Dr.  K.  (i.  Loring,  New  York 
Mtvlical  .loumol,  xxxvH.,  p   13,  IHK). 

■  "  Ucbcrdiu  XertMiU  d«r  Riii()«>baut,"  et«.,  (iraefe  Arch.  (QrOphth,,  xxiv., 
Abtb.  fii.,  32«. 
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form  of  amblyopia  culled  bomcmlopia.  The  connection  between 
the  two  facts  itt  hoc  explained,  cor  do  tlie;.'  always  fuincur.     When 

these  pat-ches  exist  then'  is  also  a  litth'  ftpaiiiy  socn^tion  guthoiNHl 
alifii^  Ihti  ed^es  of  the  lids  due  to  fatty  de^neration  of  the  cells, 
and  in  some  uiittiinctis  the  cornea  becoiues  inTected  and  ulcerat«d 
by  the  ponofnition  of  the  mici*obes.  The  disease  occurs  mostly 
ainon^  children  ;iiid  especially  arnon*?  the  poorly  nourLshtHl.  It, 
was  observed  as  early  as  ISTi  by  B^-zold,  and  by  Homer  in  18*T: 
the  lesiuii  of  the  cornea  was  severe  and  the  dryness  of  the  conjunc- 
tiva was  n!{?anh'd  as  iiiciilL-iital.  Li-ber  coiisidci's  <iegeneni.t.ioii 
of  the  epitliehuiu  the  first  step,  followed  by  loss  of  sensibility 
through  injury  to  the  terminal  nerve  twigs;  the  cou8<.'(iuence  i& 
imperfect  closure  of  the  Ikis  and  additional  dryness  of  the  conjunc- 
tiva, and  natiinilly  the  coniea  becomes  most  seriously  exposed  to 
ulceration.  The  saiuft  kiml  of  deg-eneration  takes  place  in  thi-  epi- 
thelium which  clothes  the  pelvis  of  tlic  kidneys,  and  the  same  micro- 
orgranisMis  nrc  found  us  in  the  coiijunctlvul  epithelium.  Cultivation 
of  these  was  found  to  cause  the  corneal  lesion  and  also  the  de^n- 
eration  of  the  conjunctiva. 

The  association  of  hemen)lu]>ia  antl  xerosis  was  noted  by  Bitot. 
andotlier-s  in  ]8ti.'Jin  Pai-is,  aud  by  Spanish  writers  in  ISU^.  Aiuotig 
the  negj'o  children  of  Brazil  tiie  allectiou  was  studied  and  the  disease 
involvwl  not  only  the  eye  but  the  skin  and  the  stomach  and  led  to 
fatal  ri'sults.  The  night  blindness  and  the  conjunctival  lesion  do 
not  always  go  together,  although  Neisser  gathered  twenty-seven 

cs  of  the  coincidence.     Tn  all  these  cases  there  was  much  dcpixv 

,tion  of  health  from  varjous  cause's,  such  as  scurvy  or  ciironic 
diarrhuea  or  hereditary  syphilis,  or  anaemia,  etc. 

The  p;itches  of  xeivsis  may  appear  in  healthy  adults  and  there 
may  bo  no  impau-tnent  of  sight  or  of  the  st  nictui-e  of  the  cornea.  It 
is  certainly  a  notable  thing  that  there  should  be  such  a  tc.mon  and 
while  the  little  patches  on  the  conjunctiva  may  be  overlookwl  and 
thought  unworthy  of  notice,  the  l>rief  epitome  above  given  of 
Leber's  paper  shows  thiit  minut<-'  lesions  may  point  io  grave  n'sults. 

Leber  proposes  to  give  the  naine  xerophthalmus  to  the  altera- 
tion which  follows  trachoma  and  which  includes  atrophy  of  the 
whole  membrane,  but  he  points  out  th:it  this  condition  may  arise 
without  trachoma,  and  both  he  and  Arit  have  noticed  ttiat  it  may 
bo  attended  with  atrophy  of  the  lachr>inal  gland.  Tliere  is  almost 
■complete  absence  of  normal  secretion,  which  can  be  only  imperfectly 
supplied  by  water  containing  3<  of  chloride  of  sodium  and  i^  of 
bicarbonate  of  soda.    Anointing  with  vaseline  is  of  vaUie. 

Amyloid  ttimor.'i  or  (feyeiif^riititm  aw  of  very  rare  occuiTetice 
and  appear  upon  any  portion  of  the  conjimctiva.  Their  growth  is 
•extremely  slow,  extending  through  several  years.    They  are  not 
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accompanied  by  tnflatnroation.  Tlie  best  account  of  them  » to 
In  a  paper  l>y  Kubli,  Archivcn  of  Ophtfiuhiiology,  Vol.  XL,  p.  I 
and  another  by  Rai'hlmann  in  Ihi?  samt'  volume,  p.  467.  and  abol 
Vol.  X..  p.  Itl,  witlt  plaii'8.  Tlit^  Uiinor  i»  dilliise,  it  maj- 
ruiinilisli  lol>ra,  its  color  depends  on  its  sta^e  and  its  snpp^i 
blood- vessttls;  ir  the  1ait4>r  an-  few,  the  tumor  will  1>t>of  ifar 
yellow  glassy  colur,  but  with  more  vessvls  thv  color  Lakes  on  a  i 
difth-brou'u  hue.  The  following  stages  are  rocogniiM:  lst,i 
ailt'ni>iil  proliffration  of  siibK-onjunctival  connf^'tiv*'  tissue; 
hyaline  de^neratioii;  3d,  marked  amyloid  dei^eneraiion;  4th,< 
cation  and  ussiflcatlou.  Tliore  will  be  tumors  or  knobs  of  vniit 
kIz<>  and  situation,  either  beneath  the  lids  growing'  from  Itwfo 
or  in  the  lids.  n.nd  of  varying  color  and  )i:inlness  accardio},'  U»1 
stag«  of  j?rowtb.  Complications  may  exist,  such  ah  trachunui  ul' 
in  one  ca.se  ivportntl  by  Frout  and  Bull  {Arvhivcit  of  OphlliQlm«L 
Vol.  VIIL,  p.  73)  there  was  also  suircoma  tissue  mmjErled  with  Ut 
prowih.  In  Haeklniann'H  paper  (/.r.)  colored  plates  show  the 
liar  reaction  to  iodine  and  sulphuric  acid  which  distiuKui^es 
gniwths. 

The  onl,v  treattncnt  is  exttrpatioti,  and  the  pro^osis  is , 

Circutit'Conifai  hypertrophy  of  the  cmijunctiva  or  r* 
catarrh  of  the  conjunHiva  in  the  name  of  an  alTeciion  which  fa 
i-ar-e  and  consists  of  a  chronic  thickening'  of  the  tissues  at  the  Hn 
bus  of  the  cornea.*  One  of  the  names  is  ^ven  because  the  lU-y^si't 
affgravated  b^'  the  early  warm  weatlitT.  It  progTvsiwsi  vsry  slowlj 
vIk,, during  ye-ai'S  and  presents  a  jrrayish-red  rtnjr,  which  rises  nn 
or  two  millimetres  above  the  surface,  has  a  hreatilh  of  several  niilli 
metres,  is  widest  and  thickest  at  the  outer  and  inner  sides  of  tti 
cornea,  is  somewhat  nodular  and  has  a  gelatinous  look.  Tfacre  vfl 
be  more  or  less  jjeneral  conjunctival  irrit>itiun.  and  similar  deposit 
arc  found  sometimes  upon  the  uppi'r  p:ilp«'bnil  conjunctiva.  Tin 
look  of  the  disi^se  sug^^sts  a  kinship  to  trachoma,  or  to  cancroid 
but  in  microscopic  character  it  is  unlike  them.  Tlie  chief  constito 
ent  is  hypertrophiiMi  epithelium  wiili  some  hyaline  masses,  »« 
the  connective  tissue  may  or  may  not  h*'  hypertropl]i«d.  Eicism 
of  the  mass  is  the  best  treatment  hcn>tofore  practised.  I  ban 
seen  a  few  c;ises  and  should  be  disposetl  1o  employ  the  th«rn>o 
cautery  in  futtire.  This  is  not  in  accord  ^nth  most  writers.  irlKi 
advise  mild  remt^ios,  or  as  In  Ilot-uer's*  clinic,  ointment  of  sulphyi 
of  copper  K  or  of  acetate  of  lead  3;t.  ^ 

'  UhthulT  In  Gracfo'?  Archfv  ftir  Ophtb..  xilx..  iii..  174.  I88».    Buniiidh 
Arduvett  of  Ophthabii.,  vol.  ix..  p.  414.  1881.    Graefe  and  Baemieeli, 
iv..  p.  35. 

'Votsch,  "Oeber  den  PrtthJalincatArrh  d©r  Conjunrtiva."  Inatyr.  i 
Zurich,  IB79. 
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t-rablo  muco-piirulrnt  st-civtion  which  a^gUitinaton  tho  Ikls,  and 
h.vptM-.eiiiiii  winch  g^i-ows  more  intense  towani  tlie  corni':i,  while  the 
orhital  portion  will  also  be  swollen.  The  ouly  eruptions  will  be 
aroiiml  the  cornea,  itncl  the  importance  of  the  attack  depends  upon 
whet  lit^r  the  cornea  mny  be  nioiv  deej)ly  invadeil.  Such  C4is«'s  art* 
:i|)t  lo  follow  the  acute  exantheniuta,  such  a»  scarlet  fever  anil 
uaeaslcB  and  varicella.  We  do  not  here  trace  the  disease  in  case  it 
should  penetrate  the  cornea,  rewrvinur  it  for  consideration  when 
dealing'  with  this  struetuiv,  but  the  entity  of  the  disease  is  the 
same,  DOtwithst-undiu;^  the  dtlfetvncu  of  soil  in  which  it  flourishes. 

Prognosis  urul  T^-entrnfut. — Tlie  isolat^'d  phljctenultie  tx*inote 
fntni  thv  conini.  will  g*et  well  without  prodiicinr^  any  harm.  Their 
disappearance  will  l>e  hastonetl  by  dusting'  irto  the  eye,  very  pure 
and  finely  levis";ited  calomel  once  daily.  It  becomes  convert*'d  Into 
a  tiiirmte  quantity  of  corrosive  sublimate,  and  if  not  properly  prc- 
pari'ii  it  bwonii'H  irritatiiij;.  Care  must  be  observed  not  tro  use  calo- 
mel  in  ( tiis  manner  if  the  patient  should  be  taking  iodide  of  potassium, 
becaiise  in  this  case  the  irritating^  iodide  of  mercury  would  i-esult. 
Besides  the  calomel  very  little  else  is  neetled.  A  little  warm  water 
or  warm  milk  and  water  may  be  locally  used  if  agreeable  to  the 
patient. 

Fm*  the  diftused  form  of  inflammation  with  eruptions  at  the 
linihiis,  the  tii'atnient  will  be  antiphlogistic  and  expectant.  Cool 
lotions  of  lead  water  n\wn  the  swollen  lids  or  boric  acid  or  alum 
may  \w  kept  up.  As  tlie  acute  sympoms  retire,  nitrate  of  silver, 
gT.-iij.-\i.  ad  I  u,  may  be  applied  to  the  everted  lid  once  daily,  or 
dropped  into  the  eye.  If  there  be  excoriations  on  the  angles  or 
niarions  of  the  lids,  they  must  be  touched  with  pure  nitrate  of  silver 
and  kept  gn^ased  with  simple  cerate.  The  deprin-ialvd  healtli  of 
the  child  will  need  special  consideration,  as  reg-anls  nutritious 
and  simple  food  and  correct  iiasimilation.  Bad  hygiene,  a  scrofu- 
lous taint,  anil  feeble  health  He  hehinij  the  iir.ilady.  The  disease  is 
liable  lo  attack  the  cornea  and  that  will  be  hereafter  ii'feri-t«l  to. 

Particular  notice  may  be  give  lo  caseH  of  acuta  eczema  of  a 
phlegmonous  character,  which  occurs  in  old  persons,  especially  if 
gouty.  When  this  attjicks  the  face  it  spreads  to  the  skin  of  the 
lids,  makes  them  puffy  and  sets  up  general  conjunctivitis,  which  ia 
attended  by  intolerable  itching,  smarting,  and  heat.  Excoriations 
of  the  margins  of  the  lids  occur,  and  while  thir  dischargr  is  chiefly 
watery  and  the  tissue  changes  arc  not  dangerous,  the  discomforts 
of  the  i>atient  are  extreme.  Cnld  lotions  give  temporary  ivlief,  but 
are  soon  it'jected,and  relief  by  unwlyne  and  astringent  applications 
is  slight.  The  free  use  of  Cf>caino  in  ti^  solution  may  l>e  tried  with 
hope.  I  have  not  seen  such  a  case  since  this  ronioriy  has  come  into 
use.    Dusting'  with  btarcb  powder  or  with  oxide  of  zinc,  etc.,  is  to 
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be  Irietl.  One  may  have  to  resoi-t  to  opinles  or  tlie  bromides  and 
chloral  to  allay  distress  and  at  the  same  time  endeavor  by  fteneral 
remedies  to  antagonize  the  constitutional  can*-.  Cod-liwr  oil 
both  inlerniilly  and  externally  may  be  the  b(!St  remedy,  while 
alkalies,  lithaUrs,  etc.,  may  be  triwl. 

The  lisions  of  the  eye  after  variola  deserve  attention.  So  far  as 
any  observations  have  been  recorded,  pustules  are  found  on  the 
palpebral  uiid  ocular  conjunctiva,  but  not  on  the  coniea  <Arlt,' 
Hirschbers'*)-  There  has  also  been  seen,  if  during  the  height  of 
the  disease  the  lids  have  iM^cn  oiM'niil,  a  <?rayish-yellow  inflltnition 
of  the  conjunctiva  below  the  cornea,  closely  resenihling'  diphtheria. 
When  tlie  disease  has  spent  itself  and  th*;  eyes  can  be  examined, 
there  in  usually  little  trace  of  any  lenion  of  the  cuiijinictiva,  but 
we  nmy  have  ulccriition  or  dense  i)])acity  of  the  corneii.  This  is 
considered  to  be  the  secondary'  resull  of  the  conjunctival  inflamma- 
tion or  eruptioQ,  either  by  extension  of  ulceration  or  by  subsequent 
abscess. 

If  it  is  possible  to  separate  the  lids  and  perceive  the  commence- 
ment of  conjunctiva!  inflammation,  the  eyes  should  be  assiduously 
cleansed  with  boric  acid  solutiipn  or  chlorine  wjiter,  and  an  incipient 
pustule  nsay  be  cjiutenzed  with  pure  caustic  melted  in  a  fine  Iwad 
on  a  probe,  followed  by  cart^ful  neutnilization  with  salt  water.  It 
is  not  meant  to  do  this  when  the  cornea  is  deeply  implicated.  Pure 
carbolic  acid  on  a  wry  Hul-  brush  may  be  very  carefully  and  exactly 
applied  as  for  suppuration  of  the  cornea.  The  free  use  of  boric  acid 
and  vaseline  will  help  exclude  noxious  secretions. 

Jlprpes,  as  a  skin  disease,  is  known  under  two  forms:  as  herpes 
fehrilis  or  catarrhalis  it  does  verj'  rarely  extend  to  the  conjunctiva ; 
with  greater  but  with  very  moderate  riiKpu-iicy  it  appears  upon 
the  cornea..  That  herpes  zoster  bn?aks  out  both  upon  the  conjunc- 
tiva and  cornea  h;u>  been  fur  many  years  a  recognized  fact.  Tiie 
occurn-'uce  of  the  febrUu  variety  upon  the  eye  has  not  been  g-uner- 
atly  recognized,  and  it  is  to  Prof.  Horner'  that  we  owe  most  of  the 
observations  which  have  been  made.  Arlt  *  conllrms  these  asser- 
tions with  cases  of  his  own,  and  ollier-s  have  reported  cases.  The 
vesicles  will  seldom  be  found  full,  bnt  will  have  burst,  leaving  a 
superficial  ulcer,  and  the  shreds  of  the  separated  epithelium.  There 
will  be  the  usual  eruption  on  the  face,  and  in  consiiquence  of  some 
debilitating  illness  such  au  pneumonia^  etc.,  this  form  of   herpes 


'  "  KllnlBcbe  T>ar8t«I]un^  der  Kmnk.  dos  Angce."  Wien.  1H81.  p.  7B. 

'  Berlin.  Klin  WochenBchrift,  IMI,  8-  2S3. 

*  KliiuK4^h<>  Mnimtflblfitter  fUr  AutfenheJlhiiiide.  Bd.  Ix.,  S.  8fi1, 1671;  and 
"  Ui^Iht  herpes  norneufc."  Inaugural  di6»ertaUon  von  A.  JoM^hine  Kendall, 
Zurich.  1S80. 

"Darstellang.'etc.,  l(»t.  9.  79. 
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will  seldom  be  recog^nized  upon  the  conjunctiva,  but  on  tbe  cornea 
it  will  souiytiiiiL'S  bt'  fuuml  if  Mtleiition  is  alivy  to  it. 

The  eruption  of  berpes  zoster  on  the  conjunctiva  or  cornea  will 
snldnm  o-scapti  notice  beciiusi?  of  tlu"!  accompanying  st^vcre  noural- 
^a,  and  in  this  pliire  it  is  iiiincccssary  to  dwell  upon  it  because  the 
matter  lias  \ivv\\  l>t!fore  considered  (see  page  235).  Herpeji  catar- 
rhali!)  as  a  corneal  diKeast^  ^%ill  be  hereafter  considered :  as  a  con- 
junctival atTection  nothing  special  necnl  be  said  beyond  calling 
attention  to  it«  tnie  nosolo^'ical  relations,  and  to  give  up  the  erro- 
neous application  of  the  tenn  which  has  more  or  less  prevailed. 

Pemphigus  beinff  found  on  mucous  membranes,  as  in  the  mouth, 
pharynx,  and  inU'stint-s,  !i.s  well  as  on  thi'  skin,  may  appear  npon 
the  conjunctiva  or  niton  the  cornea-  Such  an  occurrence  is  verj* 
rare.  A  few  cases  have  fallen  to  my  observation.  A  paper  has  been 
written  about  it  by  C'ohn,'  describing  a  cjiHt;  m  a  child  and  sum- 
ming up  the  hterature.  His  patient  was  coveivd  over  the  entirn 
body  with  bullous  eruptions,  tliey  occurred  on  the  tong^ue  and  in 
the  mouth,  upon  the  conjunctiva  bulbi  of  tirst  one  eye  and  then  of 
the  othei'  and  progressed  to  cover  tlie  corneie.  Treatment  was  of 
no  avail.  The  baneful  eirects  of  the  disease,  bow  it  causes  shrinking 
of  the  conjunctiva,  aiv  vividly  portrayed  by  Mr.  While  Cooper.' 
His  patient  was  a  young  woman,  twenty-four  years  old.  Upon 
the  inferior  cnl-de-sac  of  each  eye  in  turn,  a  bulla  was  fonncd  and 
a  succession  of  them  took  place.  She  had  for  several  weeks  had 
them  on  the  liiiibs  and  body.  Fur  three  months  she  was  traatied 
with  uo  beuellt.  Bhe  was  seen  attain  after  twenty-seveu  months 
and  he  describes  tlie  condition  as  follows:  "A  pt>rson  not  ac- 
quainted with  the  history  would  have  pronounced  that  some  pow- 
erful csc'harotic,  as  lime,  Imd  been  applied  to  them,  for  a  series 
of  friena  or  adhesions  existed,  as  iTpreseTited  in  the  sketch.'*  TIio 
colored  plate  would  be  tiikcn  for  a  picture  of  symblepharon  after  a 
burn,  and  in  both  eyes  the  cornea' were  iinplieat.ed.  In  other  re- 
ported c.iscs  the  conjunctival  sac  becomes  shrunken  and  the  adhe- 
sions, which  at  first  are  red,  become  in  time  pale  white  brides. 
The  edge  of  the  cornea  may  be  overridden  or  it  may  be  extensively 
involve<l  in  a  levicoma. 

Some  cas»\s  nro  loss  stivore  than  others,  but  the  duration  is  most 
tedious  and  the  ultimate  r«'.sult  cannot  Ih;  predicted,  in  fact,  in  most 
cases  the  eyes  ;i.iv  lost.  Samclsolin  observed  a  series  of  eruptions 
conHnisI  to  the  inner  surface  of  the  lids  during  seven  years,  and  but 
little  atrophy  had  occurred.  The  globe  did  not  witliin  that  time 
become  aITectc<l.  Treatment  must  be  founded  on  symptoms  (syph- 
ilis may  exist)  and  will  be  mainly  supporting,  while  local  appliea- 

*Bre«lauer  Acrrtlk^bt!- &>ttM-brift.  1885,  No.  10. 

'  OphtbaliuJc  Uoapital  Itvporte.  vol.  1.,  p.  IRS,  London,  1899. 
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tions  must  he  palliativi'  imd  soothing-.  Sometimes  weak  nitrate  of 
silvi'r  solution,  cold  wutor,  und  Ui  the  lato  ata^^L's,  futty  substunccs; 
but  all  is  ur  httiti  avail. 


8.  Traumatic  Conjunctivitis.— \JntieT  this  head  we  may  {;roup 
lacerations,  burns,  and  fort-iifn  hodii's  ujion  the  conjunctiva.  So  Tar 
a.s  wounds  and  burns  of  the  lids  aiv  conwmed  sufficient  has  been 
said  (pp.  '-!&(!,  205);  and  Lacerations  of  ttu>  ocular  roiijunctivii  al- 
most never  require  any  adjustment. 

Foreign  bodies  easily  penetrate  the  conjunctiva  and  are  some- 
times only  to  be  removed  by  snipping  them  out  with  a  bit  of  the 
niembratie.  Orains  of  powder  iH'eonn-  iinbedded  and  iM-in^soft  ni-e 
with  dilDculty  entirely  ivmoved.  Husks  of  seeds,  beaixls  of  gr.iin» 
bits  of  eitotie,  jfflasa,  or  wood,  or  the  spines  of  chestnut  burrs,  otc., 
are  some  of  the  thinRs  to  be  dealt  with.  A  finely  pointed  forceps 
with  roughened  tips  is  the  cffleient  instnimcnt,  aided  by  cocaini*. 
Sometimes  a  piece  of  stick  or  twi^  or  something  of  the  sort  finds 
Its  way  into  the  superior  fornix  and  may  elude  detMtion.  It  iriay 
beheld  theiv  by  the  prip  ot  the  lids  and  causii  inllamination  and 
pain,  etc.,  or  even  remain  hidden  so  long  as  to  be  encapsuled  with 
S^ranu  la  tions. 

"Eye  stones,"  or  "crabs-eyes"  (the  shelly  operculum  of  small 
turhinidea,  Dunfjlison)  which  are  put  into  the  eye  to  expel  foreign 
bodies,  sometimes  remain  imprisoned  and  are  even  forffotten.  The 
removal  of  foivign  bodies  from  the  tarsal  surfaces  requires  only 
evepsion  of  the  lid,  while  if  Jinythinfr  be  hidden  in  the  fornix,  a 
eamels'-hair  brush,  or  curette  nr  strabismus  hook,  gently  swept 
along  will  dislod^^  it.  It  is  neinltess  to  disapprove  of  the  tongue  of 
a  friend  as  an  implement  for  removing  foreign  bodies. 

9.  Stib-conjunciival  ecchymosis  forms  a  well-deQned  patch 
whieh,  by  its  unifonnity  of  color  and  absence  of  vessels,  is  readily 
distinguished  fi'onL  inllamination.  It  re(|uires  no  treatment^,  and 
does  no  harm  unless  it  be  large  and  may  cause  a  little  sense  of  full- 
ness. The  blood  is  sometimes  absorbed  into  the  aqueous  humor 
and  may  slightly  obscuiv  vision.  Its  chief  importance  r»'spt'ct-s 
cause  and  prognosis.  It  comes  after  coughing,  es|jecially  during 
pertussis,  or  any  kind  of  strain.  In  adults,  especially  in  those  aft«r 
middle  life,  such  hemorrhage,  if  without  strain,  signilles  a  degener- 
tion  of  the  blood-vessels,  and  if  oft  repeated,  suggests  a  8<.*rious 
condition  and  calls  for  Ihe  exercise  of  prudence  in  habits  of  eating 
and  drinking  and  exercise.  Sim1l:ir  lesions  are  liable  to  occur  in 
the  retina  or  in  the  brain  or  in  other  or-gans  and  with  effects  nota- 
bly serious. 

22 
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10.  The  typical  Torm  of  this  condition  is  a  trian^ilar  thickoning 
of  the  ronjiinctivn,  which  iidvoticcs  from  the  caruncK'  to  thf  cornea 
itnil  i'nri*o:tchi's  more  oi-  less  upon  it«  surface.  It  uiuy  be  deUcaU' 
and  stiiiil-U'unspiiit*nb  wiUi  tew  vesHuls»  and  justify  its  tiaiiip  by  thv 
iVMMnhlnncc  which  it  bi?arH  tothc  wing  of  a  house  fly.  On  the  other 
bonil  i1  in:»y  \w  so  thick  and  vascular  as  to  be  rijarhtly  called  piery- 
yinm  crassnm.,  as  the  other  is  calle^i  p.  tenu^.  While  the  favorite 
sjle  i»  the  Inner  side  of  the  eyeball  (see  Fip.  133),  the  oiit^r  anj!;le  is 
next  ni  friHiuency  in  ^vin^  it  nrig'in.  Sometimes  one  may  be  prva- 
rnt  at.  the  same  time  in  both  situations.  The  atrucUiii'  fjrows  verj- 
Ahiwly  and  may  remain  statiaimry  for  yeai-s,  or  push  forward  (jraii- 
milly  until  it  approaches  the  pupil  and  may  in  estix-mo  cases  attain 
the  middle  of  the  conieu.     From  lime  to  time  it  may  he  .subject  to 

inltammatioiL  ll  seldom,  except  at 
such  times,  causes  annoyance,  and 
it  offei-s  no  obstacle  to  vision  until 
it  has  reached  somo  millimetres 
beyond  the  corneal  edge.  It  will, 
however,  im|jair  sight  before  it  has 
seemed  to  have  gaiiuMi  the  pupil- 
lary' iirea,  because  there  is  a  patcb 
of  liaziiii'ss  beyond  itsapex  and  even 
when  haziness  does  not  exhibit  it- 
self, the  structure  of  the  cornea  will 
have  lost  its  homopeneousness  and  cause  irregular  refrartion.  I 
luive  demonstrated  this  by  the  ophthalmometer.  Tlie  apex  is  more 
or"  li'KM  i-ounded  and  seems  to  dip  iiit4i  the  substance  of  the  cornea. 
The  e(lj<i'K  near  the  apex  will  he  found  to  he  rolled  under  and  will 
ndnilt  tt  line  probe  to  be  thrust  beneath  foraslioi-t- distance.  Toward 
Its  base  the  growth  merges  into  the  neiK-liboring  membrane.  It 
Ajipears  mostly  in  persons  who  are  exposed  nmch  to  the  weather, 
OP  to  dUBb  (ind  irritjitinfi-  atmosphere,  and  tliey  are  genL'nilly 
ndulU  or  perhaps  of  adviinced  age.  In  such  persons  a  chronic 
[poiiJum-livitiH,  especially  of  the  inter-p:il[M.b»-;il  i-egion,  is  prone  to 
Im«  produced  and  attended  by  little  erosions  at  the  margin  of  the 
rornea.     In  winking,  foreign  particles  are  driven  lowani  the  hori- 

xniitiil    I -idian   and   thus  the  tula  of   the   erosions  is   easily  ac- 

uuuiilcd  for. 

The  nuidi'  of  growth  and  pathology  have  caused  some  discussion. 
Thi-  vn-w  most  in  favor  is  that  because  of  its  laxni-ss  Ihc  conjunc 
Kvu  lit  the  Inner  angle  is  folded  and  rides  over  upon  the  cornea 
wliiMv  an  riiision  may  exist,  an  adhesion  occurs  and  gnidiuilly  the 
itu'uibranu  Is  drawn  over  as  if  one  should  piu^-i-  ,^1,^  ^^^^  ^f  jjjg 
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coat  &U:t;ve  out  over  its  t'<If?e.  Soiiiutimi's  t!io  apex  buries  itself 
sUghtly  in  th«  tissuo  or  it  may  seem  to  push  straight  on  over  the 
surfnce.  Microscopic  examinalioii  of  a  horiiutital  section  of  a 
ptt:]*j';^mu  as  it  is  found  actually  grownn^,  and  with  the  rtiihition  of 
the  parta  undisturbed,  has  shown  that  a  close  n^Iation  exists  be- 
tween pinsruecula  and  pN'rygium.  The  anlt'rior  elastic  lamina  of 
the  cornea  is  corrugated  beneath  it,  there  is  a  cell  inflllnitiou  of  tho 
cornea  both  beneath  and  beyond  the  tip.  It  is  found  that  an  epi- 
thelium exists  beneath  the  end  of  the  pt«ryjriuni  and  that  a  slig-ht 
cavity  or  even  two  small  cavities  may  exist  whose  walls  ai-e  clothed 
with  epithelium.'  Cocci  have  been  found  imprisoned,  but  their  oc- 
currence may  be  accidental.  In  the  superficial  layers  of  the  cornea 
arc  nnuierous  fine  eapillaries  whicli  readily  become  the  ag-ents  of 
farther  pro;rre8s  of  the  j^rowth.  In  the  conjunctival  [lart  of  the 
ptery^iiui)  is  an  abundance  of  HbrtHar  tissue,  cell-inllttration,  and 
blood-vessels. 

Thei-e  ai-e  other  varieties  of  pleryyiuni  which  are  the  evident 
result  of  ulcerations,  as  in  the  case  of  burns.  These  are  more  fleshy 
and  may  occur  at  any  portion  of  the  eye  and  spivad  in  an  iiTcg-ular 
form  over  a  ofieater  or  less  extent  of  the  cornea.  They  are  some- 
times called  false  ]jtery^ia. 

Treatment  is  surgical  and  preferably  by  excision.  In  the  early 
stages  it  may  sometimes  he  possible  to  tear  off  or  forcibly  unfold 
the  attachment  of  the  tip  and  the  remainder  may  be  partially  cut 
away  and  the  g-ap  closed  by  a  suture.  In  most  cases  the  method  is 
to  seize  the  corneal  portion  with  toothed  forceps  and  as  it  is  lifted, 
push  beneath  it  a  cataract  knife  and  shave  it  from  the  cornea. 
With  sharp-pointed  scissors  dissect  back  the  base  as  much  as  may 
Jj8  needful.  The  apex  msiy  be  torn  away  from  the  cor-nea  and  be 
■Removed  very  perfectly  and  with  less  Inss  of  epitjielium  (Prince). 
Cut  away  as  much  of  the  vascular  sub-eonjunctival  tissue  as  possi- 
ble. Cover  the  raw  surface  by  Haps  of  the  adjacent  conjunctiva, 
which  arc  made  hy  cuttinicr  it  loose  from  the  edge  of  the  cornea  and 
sliding  them  tojrether.  They  wdl  be  i-etained  by  silk  sutui*es.  A 
H>«<  solution  of  cocaine  will  atuiiil  pain  and  ivduce  vascularity.  ITie 
eye  n\ay  be  banda^^tid  for  twenty-four  hours  and  then  cold  water 
applied.  In  two  or  thn-e  d.'iys  the  sntuivs  may  bo  rt*movcd.  Union 
is  prompt,  but  a  vascular  and  denuded  spot  remains  upon  the  cor- 
nea wfalcit  heals  more  slowly. 

Henee  an  opacity  is  left,  which  will  contiinie  for  nionllm.  It 
may  ultimately  disappear,  or,  if  the  pterytfium  has  been  large  and 
thick,  a  secondary  one  may  take  its  place.  This,  however,  is  noth- 
ing more  than  the  development  of  blood-vessels  as  a  necessary  part 

'  Mec  Hnnlor.  "Ziir  T>chre  vniti  Pterygium :  Mill li oil ungeti  nun  der  Augcn- 
klinik  Eu  MUnchen,"  8.247,  I88S. 
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of  the  healing*  process  in  the  cornea,  and  the  new  growth  is  alwaj's 
smaller  than  the  t^rtAfinal,  and  may  not  show  any  disposition  to  ex- 
tend. If  it  should,  Uicre  would  be  no  objection  to  a  second  opera- 
tion. In  re^^a-rd  to  the  recovery  of  si^ht.  it  must  be  rumembert'd 
th:it.  haziness  of  the  coniea  extenOs  an  appivciahle  distance  beyond 
the  pterygium,  and  the  reaction  due  to  the  ojicration  will  render 
this  area  temporarily  larger,  hence  there  is  not  at  first  that  gain 
in  vision  which  will  be  Hnally  secured.  This  ciirumstance  is  to  be 
borne  in  mind  in  treating"  cases  where  the  jsrrowth  has  reached  I  he 
border  of  the  pupil.  I  have  ohwrved  with  the  ophthalmometer, 
that  removal  of  the  pterj'gium  has  chanpHl  the  corneal  curve. 
It  follows  that  one  8hi>ukl  look  for  astigmatism,  because  this  may» 
as  I  have  found,  explain  the  imperfect  vision. 

It  is  concMjivable  that  the  most  suitable  way  of  dealing  with  an 
eJttreme  case  migiit  be  to  perform  iridectomy  downward  and  out- 
ward, and  tile  removal  of  the  ^owth  would  be  optional.  But  I 
have  never  seen  such  a  condition. 


CTTAPTER  T. 


THE  COttXEA. 


Anatomy. — Fitted  into  the  sclera  like  a  watch-g-lass,  the  cornea 
has  a  vertical  diameter  of  about  LI  mm.  and  a  horizontal  diameter 
or  about  12  mm.  Its  radius  of  tiunx'  Is  about  H  nun.  (7.S  uun.),  hut  it 
forms,  at  least  at  Itj*  middle  part,  an  eUipsoid,  wliuw  shorter  radius 
bidongs  to  tho  vertical  meridian.  The  cui'\'p  as  wc  approach  tho 
peripherj'  becoines  difficult  to  describe  and  cannot  be  reduced  to 
any  ordinary  Hg-ure  (Burnett ').  At  the  riai  llie  tbiekness  is  1.1  or 
1.3  mm.,  at  the  middle  it  is  reduced  to  1  ram.  The  border  runs 
under  the  sclera  with  a  sloping  edge.  A-s  the  conjunctiva  a|>' 
proacbes  the  cornea,  its  epithelium  becomei;  thicker  and  forms  a 
whitish  i-ing-  known  as  the  Urabus.  The  cornea  constitutes  the 
front  of  the  space  known  as  the  anterior  chamber,  and  of  which 
the  iris  forms  the  posterior  wall,  and  the  pljiue  of  the  iris  pa.sses 
through  the  sclera  at  a  diatanct?  of  2  mm.  more  or  less  from  Lha 
appai-ent  boundary  of  the  cornea.  Tlie  apex  is  '2.iJH  mm.  above  the 
plane  which  pusses  thi'ough  its  base,  and  this  gives  the  height  of 
the  anterior  chamber  measured  from  the  lens  to  the  back  of  the 
cornea  (see  Fig.  3,  p.  4). 

Th4>  cornea  has  al>out  the  transparency  of  glas.s;  when  squeezed 
it  becomes  whitish  and  it  readily  imbibi-s  water  after  death,  then 
bwomiiig  bhiish-whiU".  Wc  llnd  in  il  live  layers;  superficially  an 
epithelium  and  posteriorly  an  endothelium:  an  anterior  basal  mem- 
brane (anterior  elastic  himiua  of  Bowman);  a  post-erior  elastic 
lamina  or  membnine  of  Desceiuet,  between  these  last  tlie  sub- 
stantia propria.  Based  upon  structural  pb.iractcr  am)  pathologi- 
cal relations,  we  may  make  thi-ee  divisions:  1,  the  conjunctival, 
viz.,  the  eplttielium;  i,  the  scleral,  which  takes  in  the  anlyrior  basal 
membrane  and  the  substantia  propria;  .1,  the  uveal  portion,  to 
which  belongs  the  posterior  elastic  hiniina  with  its  endothelium. 
The  cornea  has  no  blood -vessi'ls  except  for  !i.  narrow  space  about 
l.u  mm.  wide  at  the  margin,  and  theso  vessels  coming  froin  the  con- 
junctiva run  under  the  epilheliurTi  !is  far  as  Bowman's  niembrine. 
They  turn  upon  themselves  in  capillai*y  loops,    Tlie  statement  has 
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I  hat  in  lilt'  firibryo  tho  huiniin  comra  is  covpped 

.   L'iiHHl- vessels.    This  lia«  betn  declmvd  by  Vrol. 

^■w.\  &rtfr  the  examination  of  many  specimens,  to  be 

it*v*K*\\A»  '^ocleclaros  th:»t.,  hesid^-s  the  conjunctival  ^otie  of 

\VA>.<  Ir^  .1  I.I'-  ,'■       >yer  is  to  be  found  in  the  corneal  substance  which 

yv<'  '   "  (Iw  Kclern. 

■  I'lMtlielium  consists  of  six  or  eijrht  layers  at  its  mid- 
^  .1  thp  jHTipIn'ry.     The  surfari*  lavt're  aiv  flat,  tli» 

uUhliUW  |H»^vb«Htru'.,  the  deepest  cells  are  cylindric  and  rest  on  Bow- 
Ultt  <  itwiUf.     These  Ia«t  by  division  and  the  chanpes  of  Iheir 

UUi  '^  u  w*  karyokinesis,  g'ive  rise  to  young  cells  which  press 

VhvU'  w*,v  upwaixl  and  nnderg«  chaii^^-s  of  form  until  they  are 
vubUvA  avvfty  on  the  surfuce.'  Tht-y  never  lose  their  wateiy  »-'on- 
Vi'UU  yttVtreJy.  as  they  becoine  superficial,  and  thoy  are  held  to- 
IfoiUvv  by  »n  ti»i*'rc*'Ilular  cement.    Tho  cells  an?  nucleated. 

'tlto  itutorior  basal  menibi-ane  is  clear  and  structureless,  it  may 
W  u«MlM'tt  into  llbhtUi!  by  chemical  treatment  and  may  even  bo 
dMMdviHl,  uiul  Si^hwalbe  says  it  does  not  resemble  elastic  tissue.' 
iU  iMitw  Jturfacc  supi)0rts  the  cylindric  cells  of  tJie  epithelium, 
xvUk^h  M^'ud  nitnuto  teeth  into  it.  It  is  pierced  by  the  ultimate 
|ttt('dUt«  ^lf  the  uorves  which  pti  to  Uie  epithelium,  and  upon  its  lower 
vmlutv  thi«  Ilbn-s  of  the  corneal  layei-s  attach  themst^lves.  It  is 
«WhUM'  Xm  fitH)  it  from  the  epithelium  than  from  tho  corneal  sub- 

TUt>  pi'uptT  corneal  substance  has  a  laminated  structure.  The 
Uuit^IWi  f\HUH  eiirliteen  t«i  twenty-five  in  number,  may  be  resolved 
Inlsi  bHiivlli'H  of  tlUrllla^  by  chemical  treatment  (see  Schwalbe,  I.  c,  p. 
\\<^\.  Till'  f^'norai  course  of  the  flbrjlln^  is  parallel  to  the  surfaces, 
.Vvl  U\i\V  lltlertit'ct  in  various  ways,  and  also  nm  oblitiuely  upward 
MMit  duwnWHitl,  uniting  the  lamellae  and  being'  closely  interwoven. 
A  hcuioH^'ix'ouH  Clement  binds  them  toother.  At  Bowman's  muin- 
titHtti' itio  huml)i«  of  llbrilUe  arv  the  finest,  and  crossing  at  sharp 
miVtl)'".  or  evi>ti  In  perpt-ndiL-ular  lined,  they  run  into  its  8u>>stance 
'J'h'^  >  oi'U'Mil  wibHtance  presents  another  and  peculiar  feature  in  the 
i^\  bU'iu  ti(  I'unaln  which  permeates  it.  and  Jn  which  an;  found  spe- 
VlullAinl  tH'lU  culled  the  corneal  corpuscles.  Ttie  canals  intersect 
uhd  alwt  iixpnnd  frequently  into  spaces  or  lacunae  (see  FiR.  12-1). 
'Vlu',\  nui*itt<MiiOHi'  with  those  above  and  below  them,  yet  have  a 
K^iuei'ol  letuloncy  to  purallelisui  with  the  corneal  surfaces.  In  their 
V»l«rirt>iMon1*  and  intersections  are  found  tlie  corneal  corpuscles, 

'  (Vnlrallitnlt  fttr  Aouenb..  Nov..  1880.  p.  331. 

'■'lli»bt"r  da*  Waehntlumi.  etc..  dos  Epitlinlfl  der  Corneft,"  VnifflltiB. 
Mr«u(u'»  .\it<)ilv  r  0|ihlh..  x&vii..  AbUi.  a.  S.  ha,  \hH\;  rieiuiufng^.  "ZellBub- 
tM^u,"  l<<'l|>rl»,  \V»ri.     KU'in. 

•  HultWHllM,  "  Uiltrbuuh  der  AnatoiuI<>  <lcr  Sinneiioripiue,"  I88R.  p.  IfiL 
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Which  am  thp  morr  intlum-U'd  portions  of  the  canal  walls,  wliich 
by  t-ertain  methods  of  treatment  can  he  isolatwl  and  pres^'ot  a  boUy 
and  processes  running  in  various  directions.  Within  the  body  is 
the  cell  nucleus  adhering  to  its  side;  they  resemble  bonocorpusclos. 
The  contents  of  the  canuls  ure,  Isi,  a  clear  fluid,  and  2d,  two  kinds 
of  colls;  one  thi'  fixL-d  cells  nr  corneal  corpuscles,  flr-st  referred  to, 
and  the  others  an-  leucocytes  or  wandering  cells.  The  fixed  cor- 
puscles are  a  kind  of  partiai  endothelium  of  the  canals. 

The  posterior  clastic  lamina  is  structureless  and  elastic,  trans- 
parent and  very  rcsistins".  By  long  boiling  in  water  it  sphts  into 
in-iny  fine  lamella'  which  incline,  like  the  whole  structure,  to  roll  in 
a  forward  direction.  The  union  of  this  membrdne  with  the  corneal 
substance  is  less  intlniale  ihan  is  that  of  the  anterior  layer.  It  is 
thicker  at  the  rim  that  at  the  middle,  and  in  adult  age  is  apt  to 
have  little  colloid  etiiinunces  on  its  suKace.  It  runs  Into  the  sclent 
and  at  the  aag:le  of  the  anterior  chamber  Obi-es  run  from  it  iuto 
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the  iris  sometimes  called  the  pectinlform  h^ment  (see  Fig-.  2.  p.  4). 
Upon  them  are  isolated  cells.  In  some  animals  these  fibres  are  well 
developed,  and  we  find  here  the  so-called  canal  of  Fontana.  Upon 
the  free  surfa<'e  of  i.he  posterior  elastic  lamina  is  a  sing-lc  layer  of 
nucleated  endotlieliuin;  the  cells  are  Hat  and  polyfjonal. 

At  the  junctiun  of  the  curuea  ami  scleiTi,  one  tissue  passes  insen- 
sibly into  the  other.  Parallel  to  its  inargiu  and  lying  near  the  det^p 
surface,  is  a  circular  channel,  known  as  the  canal  of  Schlenim. 
which  is  usually  oval  in  section,  but  may  be  slit-like,  or  present 
more  than  one  opening.  It  is  a  Ijnnph  vessel,  also  called  the  cii-cu- 
lar  venous  simis  i Bowman)  which  maj' separate  into  smaller  ones 
which  again  unit<;.  This  canal  lies  beyond  the  angle  of  the  anterior 
chamber  (see  Fig.  2,  p.  4). 

The  nutrllion  of  the  coiTiea  is  maintained  by  the  lymph  coming 
from  the  marginal  ve.ssels  traversing  the  channels  of  the  tissue, 
and  by  diffusion  fi-om  the  aqueous  humor.  The  entrance  of  afjue^ 
ous  IS  greatly  facilitated  by  removal  of  the  endothelium.     That 
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fluids  can  pass  tliroug-h  the  epit>it>1iuin  jh  proved  by  dropplnjr  fluoi 
cscoirii*  antl  incditinaJ  substances  such  us  utropia, etc.,  into  the  (.■on-j 
junctival  sac. 

While  the  nuirition  of  the  cornea  is  thus  stt-utvil,  it  is  not  c:u>j 
for  fluid  to  »'fHia|Mi  by  (lllralioa  through  it.  Lelxir  has  shown  that 
80  long  a.s  the  endothelium  i-cmains  intact,  the  aqueous  humor  will 
not  reach  the  surface  even  under  extreme  intraocular  pressure. 
The  outflow  of  fluid  is  by  way  of  the  marginal  blood-vessels  and  by 
the  canal  of  Schlcmm. 

The  nerves  of  the  romea  come  from  the  ciliarj',  which  having 
passed  the  ciliary  body,  runii  a  plexus  around  the  corneal  border, 
both  deep  and  suptrrlieial.  Theteriulnal  tibrilhraix;  most  abundant 
in  the  cpithehuiu  and  in  the  anterior  layei-s  of  the  cornea.  Tito 
larger  twigs  are  contained  in  {H^rineural  c-anals  lined  by  endothu- 
liuiu.  Some  twigs  come  in  fi-om  the  nerves  of  lUo  conjunctiva. 
The  highly  sensitive  character  of  its  surface  attests  how  ricli  is  tlio 
nerve  supply. 

A  ling  of  grayish  or  yellow  opacity  is  often  found  on  the  cornea, 
known  as  the  arcua  senilis.  It.  may  lie  complete  or  incomplete.  It 
usually  begins  above.  It  is  about  1  mm.  from  the  sclera  and  is  1  to 
14  mm.  wide.  It  consists  of  molecular  fatty  degeneration  of  the 
corneal  substance. 

Physiology.— The  conditions  essentia!  to  the  function  of  the  cor- 
nea are  trinsparenry.and  the  maintenance  of  its  polish  and  c*»rreet 
curve.  It  must  be  prot^-cted  fi-om  extenial  mischief  by  the  lids; 
from  desiccation  by  the  moisture  flowing  over  it  from  the  conjunc- 
tiva, and  which  must  also  be  supplied  to  its  own  substance.  Tlie 
regul.arity  of  its  structun?  is  indispensable  to  its  transparence.  Tlie 
maintenance  of  it-s  curve  demands  strength  to  resist  the  external 
compression  of  the  hds  and  the  muscles,  as  well  as  intraocular 
pressure,  and  also  that  the  latter  pressuiv  do  not  fall  below  a  cer- 
tain amount.  It  is  the  most  important  of  the  refractive  mediik 
Its  angular  aperture  is  nion;  than  100"  (Schoen')  although  only 
from  40°  to  50°  are  used,  because  of  the  effect  of  the  pupil.  The  ro- 
Tractive  index  of  the  cornea  is  substantially  the  same  as  of  waier, 
viz.;  l.:i:i()5,  and  the  focus  for  pai-allel  rays  coming  from  air  ^dll  be 
.tl  mm.,  which  is  the  second  focal  distance;  the  focus  for  parallel 
rays  coming  from  Iwhiml  ami  passing  into  air  is  23  mm.,  which  is 
the  Hrst  focal  distance.  Very  slight  Li-regularities  in  Uw  structure 
and  cune  of  the  coi-nea  are  damaging  to  vision,  whereas  slight 
opacities  of  the  lens  have  little  or  no  clfect.  The  lens  may  bo  nv 
moved  and  a  substitute  be  found  suitjible  for  practical  vision  in  a 
pair  ofspectaclea,  but  nothing  can  take  the  place  of  the  cornea* 
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Pathology, — 1st.  There  are  nbnormal  conditions  whirh  confiist, 
in  alti-rations  of  curvature, (.■itliereurtf,'eiiil;il  or  ac(|uiivU,  aiiU  winch 
do  not  resull  Truin  iiillainmatiun.  To  Ihm  catv^ury  Wluntr  astig- 
matism and  conical  cornea.  2d.  Iiiflaniniation  causes  opacity  of 
th{!  most  variuus  kiiida  in  all  tht-  layers  of  llu'  ctn-riea;  bilUtration 
of  serum,  of  pus;  ulcei-alion,  ■which  takes  on  diverse  forms  and  d(v 
greea,  and  may  lead  to  total  destruction  or  perroration,  and  conse- 
quent chan;?(!  of  shajw;  there  may  also  be  newly  formed  blood- 
vessels both  in  the  superficial  and  deep  layers;  in  very  chronic 
cases  we  have,  as  Die  ivsnli  of  inllaiuinai  inn,  srlerusis,  whiclt  apiH-ars 
S6  a  yellowish  doj^eiieration,  and  wo  sometimes  find  calcanmuH  tiud 
other  raincral  concretions;  pigment  deposits  are  very  rare  occur- 
i*et)ces. 

The  study  of  inflammaton,-  action  in  the  cornea  has  excited  very 
^eat  attention,  because  the  want  of  blood-vessels  apparently  sim- 
plifies the  problem.  Cell  proli font t ion  and  cell  Immigration  are 
conspicuous  factot-s.  The  epithelium  becomes  ci'mted  and  likewise 
proliferntes.  In  their  niultipli<mtion  the  deeper  cells  divide  and 
tlmir  nuclei  undergo  all  those  changes  of  form  called  karyokiiiesis 
by  Fleming:  (sey  Da  Gaina  de  Pinto').  They  are  liable  to  become 
irregular  in  arranj^eniient  aud  they  maybe  lifted  by  cfTusions  be- 
tween the  layers,  or  between  them  and  the  corneal  substance.  Dc- 
gieneration  occurs  vigtirously  and  either  with  or  without  the  ap- 
pearance of  new  vessels.  In  case  the  corneal  substance  has  been 
involved  the  epillieliuni  may  be  roRtortnl  more  (piickly  ntid  leave 
minute  irTcg-ularitiea  railed  corneal  facets. 

In  the  corneal  tissue,  inflainuuition  presents  the  intrusion  of 
leucocytes,  which  come  from  the  neiKhboriu)^  vesscU,  or  if  Ihece  be 
any  lesion  of  tlie  epithelium,  they  may  come  fi-om  the  conjunctival 
sac.  They  foive  their  way  along  the  numerous  canals  and  in  so 
doing-  take  on  oblong,  curved,  or  spindle  shapes.  They  appear  Id 
rows,  and  under  focal  illuminiition  r.onstitutx^  the  fine  straiprht  lines 
which  an-  familiar  after  wounds.  They  often  lui'ak  iip  and  leave 
only  their  nuclei. 

Bi-sides  leucocytes,  the  fixed  corneal  coi-jiuscles  undergro  changrs 
of  form  and  .size,  they  multiply  and  are  likely  to  form  concentric 
groupintjs.  Theii-  behavior  is  not  fully  understood.  Tlie  tibritUe 
also  sofU-n  and  disintcRT-'^to.  If  the  number  of  leucocytes  or 
lymphoid  cells  is  not  too  ^eat,  th.-y  may  be  entin^ly  removed  and 
transparency  be  restored.  t)n  Ihe  other  hand,  if  in  frreat  quantity^ 
we  have  necrosis  of  tissue,  which  if  it  find  vent  superlicially  ffivcs  an' 
ulcer,  or  if  circumscribed,  consLitutvs  an  abscess.  Suppuration 
may  be  limitx-d  or  it  may  be  general;  it  may  get  into  the  anterior 
chamber  {fiyj»»pff*i'")-  * 
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Tlir  intimatti  ii'hition  whicli  piitho^friic  /rprms  bear  to  siippu- 
nition  is  fully  estiibUsbud  in  corneLil  piilhulofry.  In  most  cases  they 
find  eutrancu  thruug'h  biviiclu'^  of  epithet iuin,  and  sometimes,  as  in 
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¥n.  lis.— rtvuri/ij  myrt'tira  iKi4rato-inulH.'in  Infiuiiiinil.  tj.  ulco-  wJUi  uiulnmiiard  Mifra;  &, 
talgtownf  tla  Emm;  H.  |>cct«rta>r  vattvx  vf  curu««;  O,  tu  BMerior  surtsi.'*:  J,  4wU  teribraUon;  M 
and  it,,  cnlunbwuf  mlawwccL 

ItenitD-niatuL-m  nf  infantti,  they  bring  about  speuily  and  total  d&- 
stnirtion. 

Tho  plates  from  Hnab'  exliibit  them  (Hee  Figs.  ]35  and  126). 
The  ^nococcus  of  Nuissvr  but*  been  recognized  in  the  coniea  in 
gvnorrboual  coIljuIlcli^■ili8.  The  inlliieute  of  treniis  is  of  the  great- 
est importance  in  corneal  suppuration,  ami  t'xpei*iinents  bj'  Sattlcr 
and  others  have  fully  conlirmed  the  fact  of  their  gi\ing  rise  to  it- 
They  also  appear  sometimes  in  hranchinj^'  figures  limited  to  a  small 
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Fw.  la^-KlCTOcmcd  of  Pfat-  l«l  »t  Jf  more  inAriifl«L    C,  nuclei  of  Uie  cotthmI  Nik;  £.  piH 

number  of  corneal  canals  and  eom|K*se  the  cases  of  keratitis  mycotica 
dcndritira  (see  cases  by  Haiisen-Gnil,*  and  Emmert').  They  play 
an  important  }>art  in  the  innanunation  which  somebitiies  follows 

'  "  Patboloaisfhe  Auatomic  der  AuRt'D."  Zfcfrier 
•TraiiH.  Oplith.  Cunirrvss  Hi-ideUwiy,  IS«t. 
■Ceuuulblutc  fur  Aut^uheilk.,  0<-i..  l^$.>.  p.aM. 
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paralysis  of  the  fifth  nerve.  Certain  ulcerations,  the  ulcus  serpens 
(Saeinisch),  the  ulcus  rodens  (Mooren)  in  all  probability  aix*  of  my- 
cotic origin.  The  same  has  been  observed  after  erysipelas  oJ  the 
face  (Horner). 

The  niembrano  of  Descemet,  or  post^jrior  elastie  lamina,  poss(^sseJ5 
great  capacity  to  resist  destructive  tendencies.  Its  endothelium 
may  proliferate  and  may  go  into  fatty  degeneration  witlioul  prolif- 
erating- If,  however,  perforation  of  the  cornea  occur,  the  iris  will 
fall  into  the  wound,  become  attached,  and  form  anterior  synechia. 
If  the  opening  take  place  at  tht-  middle  of  the  cornea,  llie  lens 
comes  forward  and  sometimes  acquires  adhesions.  After  a  time  it 
is  usually  pushrd  back  and  leaves  an  opiicity  on  the  cornea  and 
likewise  upon  tho  cjipsule.  The  latter  may  penetrate  to  some 
depth  into  the  lens.  Occasionally  a  One  thread  of  exudation  maj' 
unite  the  cornea  and  lens.  With  a  large  nicer  the  lens  may  pre- 
sent itself  fully  in  the  opening  and  perhaps  be  ex|M^lli'd,  or  he  cov- 
ered in  by  new  tissue,  which  afterward  develops  into  a  staphyloma. 
Whenever  extensive  destruction  of  the  cornea,  either  in  area  or 
depth,  occurs,  the  healing  is  attended  by  deformity  through  ilisten- 
tion  of  the  cicatrix,  and  staphyloma,  either  total  or  partial,  ensues. 

Reparative  processes  are  frequently  attended  by  the  develop- 
ment of  blood-vessels.  Wo  nu-ct  them  most  freiiuently  in  the 
su[jerJlctal  pai-ts,  hut  they  also  appear  in  tlie  deeper  pans  of  the 
cornea.  They  may  grow  in  the  tissue,  but  they  commonly  shoot  in 
from  neighboring  vessels.  When  they  are  very  numerous,  as  ha£H 
pens  in  trachoma,  they  are  called  by  the  name  ol  pa tui us. 

Thoi"e  are  cei-taiu  eruptive  processes  upon  the  cornea  called 
eczema,  phlyctenula,  heri>es,whlcli  will  be  referred  to  under  the  de- 
scnption  of  the  diseases.  We  also  meet  certain  pathological  changes 
on  the  posterior  surface  whose  considemtlon  will  be  deferred. 

It  may  be  well  at  this  point  to  say  a  few  words  in  general  upon 
opacity  of  the  cornea.  It  is  the  physical  result  of  the  changi-s 
already  described  by  which  the  hoinogi-neity  of  the  tissue  is  im- 
pali'ed.  There  are  numerous  analogies:  for  example,  glass  reduced 
to  powder  becomes  white,  wuter  as  foam  or  crvstallized  into  snow- 
is  no  longer  transparent.  The  cause  is  the  irregular  way  in  which 
light  is  reflected  ri"otn  the  multiplied  surfaces.  To  detect  a  faint 
corneal  opacity  it  is  best  to  use  oblitjvte  or  focal  illumination  ma 
dark  room.  A  feeble  reflection  from  the  ophthalmoscopic  mirror 
swept  across  the  pupil  will  often  bring  out  shadows  which  betoken 
want  of  homogeneity,  especially  if  viewed  fi-oni  a  distance  of  one  or 
two  feet.  A  plane  miri-or  is  the  best.  The  detiM'nunation  of  a  de- 
parture from  the  correct  curve  may  bo  roughly  made  by  letting  the 
bars  ol  a  window  frame  be  i-cflectcd  from  it  as  a  patient  sits  full  in 
its  light.    A  clearer  determination  is  possible  by  holding  near  the 
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uc  mo  vlikh  coDrentnc  black  cii*cU>s  havo  been  traced. 

itettt  Vett  incbt's  in  diameter,  has  a  sinall  tube-  at  itii 

mag/^jixig  '^'O^  *^^  fv"^  inches  focus  behind  it.    The 

fjtil^  \^  back  to  a  window  and  the-  disc  is  held  close  to 

tats  m  various  directions  and  the  observer  notes  the 

^^^  mjr  a]>|M\-ir  m  the  image  of  the  rin/rs.    The  disc 

w^  «r  Ftacido  (siT  Fi^.  .^2,  p.  r.'4).    For  moru'  perfect 

t^iiyJUhthM"'""^""  of  Helinlioltz.or  more  easily  that 

^b4wte  an' to  Ih*  employed  (see  Fi^.  40,  p.  132].     Dense 

,  p,ja  at  a  fJTlaiice  and  their  location  determined  by 

n  trrtu  diffi^rent  points.     Should  opacity  of  the  cornea 

taWk  bw41i  bt>  present,  the  seat  of  each  i-espectively  is 

^  i^MMK'  dtuminatlon  (see  Fij;;.  I'l,  p.  36),  and  also  by  the 

^.iiK  of  the  pupil,  which  has  no  effect  on  the  one  and 

,j^^  »m*v  tt  the  other. 

<..«<v  %««*  art'  used  to  denote  opacities  of   the  cornea, 

.>44  \»  mist),  nt'huUi  (a  cloud),  viavula  (a  spot),  leu- 

Ow  dcsisnaliorLs  are  arbitrary,  but  the  last  two  are 

■;4(otf.     i^cuvoma  adhfjerenn  means  an  opacity  or  scar 

-  innXnux  and  to  which  the  iris  is  attached. 


Kehatitih. 


h— A  convenient  ammgremenl  is  to  classify  the 
[of  oowtriil  mUunitiiatiou  into,  1st,  supei-flcial;  2d,  inu*rsti- 
.tu'iieal  substauct".  and  Sd,  the  post-erioror  \iVQ- 
.    suppuration  llie  whole  cornea  may  be  involved, 
■,i>-  Im' at  the  surface,  or  ia  the  substance:  hence, 
■.■;ik  of  suppur.itiv<-  keratitis  without  ivgard  to 
«.'r.  wf  iiia,v  desi'Tnatc  corneal  diseases  acconl- 
MS  such  as  traumatic  or  ei-uptive;  such  as  eczema 
, ,  neuropathic,  syphilitic,  scrofulous  and  gouty, 
,  .  »'.\;inlbeinat,ous,  t'te.     No  Bubdivisio'i   can  ho 
itiUi^t'lionziblc,  and  nn  uniform  basis  for  it  is  posst- 
.;\»jry  ur  pathulogy. 
.   >\i  an  account  of  Ihysc  varieties  it  will  bo  useful  to 
(he  AffmpdnnM  which  are  common  to  all  forms  of 
1  sHun.    TliL'se  an-  subjective   and   objective.     Wo 
(mill  conjunctival  and  scleral,  or  ciliary.    It  grows 
.t  (he  limbus:  it  mny  be  confined  toaliniil.ed  space, 
,   lU"  rlonjrated,  or  it  may  cover  the  whulo  fn>nt  of 
^^ill  Ih>  lachrytnation  and  In  case  the  conjunctiva 
.  !..>  pi\K"fss  is  si]p|)urative,  there  will  be  muco-puru- 
I'herewi)!  be  pain  and  a  sense  of  sonietlung  foreign 
.1^  Iho  ilominaut  symptom  will  be  photophobia.    The 
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younger  the  subject,  or  the  more  sensitive,  and  the  more  superScial 
the  lesion,  the  more  Ufj-gTavaled  will  it  be.  Cases  in  which  Iheiv  is 
little  or  no  intolerance  of  light  will  attract  special  attention,  be- 
cause they  imply  paralysis  of  the  sensitive  nerves,  as  in  nc\iropathic 
and  malarial  inflainnmtinns,  and  in  severe  and  extensive  mycotic 
processes.  This  symptom  is  a  reflex  action  from  the  (Iftti  nerve  to 
the  optic  and  to  the  seventh,  which  arts  on  the  orhicuUiris  muscle. 
Opacity  and  ulceration  and  vascularity  have  beoD  referred  to,  with 
other  conditions. 


Phlvctknuuar  Keratitis,  Eczkma  Cokxeje. 

A  description  of  this  disease  as  it  appears  on  the  conjnncti\*a 
hns  already  been  given,  and  what  is  now  to  be  said  has,  to  some 
decree,  been  anticipated.  The  margin  or  linibus  is  the  favorite 
site.  One  or  more  slight  elevations  of  a  griiiyish-white  or  yellow 
color  appear,  which  ai"e  about  the  size  of  a  pin  head,  or  sometimes 
Uir{?er.  Often  they  are  not  at  any  time  vesicles,  but  aemi-solitl,  and 
soon  their  summit  is  eroded  and  leaves  a  little  ulcer;  this  may 
flfTect  only  the  epithelium,  which  here  is  very  dense  and  corru- 
gated, or  it  may  reach  deeper  into  the  corneal  substance.  Should 
the  eruption  attack  the  transparent  cornea,  It  will  seldom  show 
any  elevatiim,  but  present  a  yellowish  rounil  lilllc  pit  with  soft 
bottom  and  about  it  an  area  of  hiuish-white  opacity.  There  may 
be  several  at  once,  and  after  a  time  blood-vessels  will  enter  the 
corneal  surface.  In  case  of  repe.ated  attacks,  the  whole  cornea 
may  be  covered  with  a  network  of  vessels  in  whose  meshes  the 
epithelium  looks  gray  and  dull  and  facetted,  a  true  pannus. 
There  will  be  injwtion  of  conjunctival  and  clllarj'  vessels;  usunlly 
there  will  be  severe  pain,  photophobia  and  laclirymation.  Espe- 
cially a  disease  of  children,  it  attacks  the  ill-fed,  or  over-fed,  tho 
weakly.,  the  dirty,  those  who  have  miserable  homes  and  those  who 
in  goo<l  homes  are  either  delicate  or  unsuitably  fed.  Theiv  will  be 
eczema  of  the  head  or  face,  about  the  lips  and  nostrils  or  chin. 
There  will  be  running'  from  the  nose,  often  ulcere  exist  at  the  angles 
of  the  mouth,  at  the  nares,  and  at  the  ang-Ies  of  the  eyelids.  The 
children  are  Hahby  and  pale  and  thej-  may  be  fat;  The  secretions  of 
the  bowels  are  often  pei-verted.  In  l:>ad  cases  the  resistance  to 
light  and  to  examination  and  treatment,  is  frantic.  Often  tho 
temper  is  much  "on  the  move."  To  pacify  the  child  the  pitying 
mother  will  give  candy,  cakes  and  various  bribes  of  the  toothsome 
kind,  which  simply  aggravate  the  general  tendencies.  The  lids 
will  be  swollen  and  firmly  corrugated.  In  bad  cases  the  cornea 
may  be  perforat«xl,  and  destruction  of  the  whole  eye,  or  staphy- 
loma, is  not  rare  to  see  tn  public  Institutions.    In  milder  cases  the 
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spwt  tm  thi*  comes  may  disappear  wiUioui  aqjr  bleuu&h.  Korv  fre- 
4wrattl.v  the  trouble  lasts  for  somiB  wwtkSf  lemmn^  one  or  mors 
UMcukv  mid  a  OMsh  o(  capiUahes  io  the  cornea.  The  palpebral 
conjunctiva  i»  alwajrs  hxiwnemJc.  The  corneal  vesseU  sometiines 
ruu  from  Uw  ulcer  which  is  the  last  sta^  of  a  |>hlyctenula,  in  a 
Watdi  ui*  iHiudle  into  the  conjum-tiva  of  the  gidtm.  SomeUfiies  the 
dlttotuio  after  reaching  the  ulceraUve  stagv  progreasefi  as  a  ertsB- 
rvttllc  uUht  with  undenumed  edges  which  show  a  gray  infiltratiou. 
Mun.v  Mwh  cas«s  becoiiH*  infected  by  imcro-or^nisms,  and  it  is  bv- 
(MkUMeor  lUvir  presence  that  tbry  are  made  ol)6tiBate  and  severe. 
To  tlv^ui  b  due  the  deep  invasion  of  the  tissue  and  the  proj?ress  of 
the  ouw  iH  often  to  iritis  and  stiU  deeper  mischief.  Should  the  cor- 
lh>i\l  It'MUiii  tlt.<t{itM\ir,  the  habit  of  shuttiDj^  the  lids  often  remains 
Rhd  tht<  patient  will  lonjrahun  the  tight. 

The  disease  has  Kvn  called  s»-rofulous  keratitis  or  strumous 
ii)LUlhuluuu.  UL'  |mstulurophth:iliuta,  and  by  Stelwag  is  called,  tncor- 


^V(>U|V.  Wr|H^  ctirtieA\    Homer  first  set  forth  its  analogies  with 
\K'>4ieiii.L.  uUtl>>  li'ue  herpes  wilt  be  next  described. 

lUkVii  been  few  opportunities  for  anatomical  study  of 
miMi*'  titMia.  U  Di  kuowu  tliat  in  the  superficial  eruptions  there  is  a 
UBMUttJt  ^'1  Ijtuiph  cells  beneath  the  eptthehum  and  that  they  often 
Iv  (.uimU  whK-h  surround  the  nerve  tvigs(Iwfiiioff).     From 

I,  "'  'ttjvv  understand  the  intense  irritation  which  attends 

ku  I'lto  anterior  basal  membrane  undergoes  both  ihick- 

f  iivtaiion  and  is  ofu»n  crumpled.     Sometimes  a  papiUi- 

Iv  »  '*  tliivwu  up  from  it  on  which  is  a  loop  of  vessd» 

lit  hea|Hxl  amid  connective  tissue.    Such  appeal 
;.w  tuiuule  iiwpularities  of  the  surface  and  the  loss  of 

1  WwHl-vcsaels  must  bo  regai-ded  as  a  tendency 
:  tlial  in  [iictitnus  they  are  a  tmive  impau^ 
T  whkU  ix'pn^sents  a  condition  conunon 
a  alfrt-tions  after  a  certain  duration.    There 


is  an  inflltratod  tilccr,  which  is  in  prac^-ss  of  rnpair  a»  denoted  by 
the  bloocl-vesselti  surrountliD^' and  cnterinj^it.  At  this  stage  loiial 
Htiiniili  are  in  order,  wnilo  the  prriod  of  activp  prnreisof  peniis  h:is 
probably  parsed,  and  witb  it  the  need  of  tht-ir  mLtibanical  ixMiiovaL 

Treatment  must  be  both  local  and  constitutional.  Local  mea- 
sures will  be  adopted  in  accordanco  with  the  severity  and  compli- 
cations of  tlio  case.  If  tluTc  be  only  on*;  or  two  eruptions  and  tlu'y 
recent  and  situated  on  the  cornea,  they  may  be  scraped  out  clean 
by  a  Bhar])  spud,  under  the  influence  of  a  4^  solution  of  nuniate  of 
cocaine.  Tlum  tie  up  tlie  i'.\e,  wash  it  out  once  in  thn;e  hours  with 
a  2)(  solution  of  bone  arid,  and  replace  the  bandage.  In  three  or 
four  days  it  uiuy  he  well.  IC  the  eruptions  are  on  the  liaibus  and 
the  symptoms  slijsrht,  the  scraping:  maybe  omitted  and  the  oint- 
ment of  yellow  oxide  of  mercurj*.  gr.  ij.  ad  3  i.,  may  be  rubbed  well 
into  the  eye  once  daily.    The  bone  acid  and  the  bandage?  as  before. 

The  essence  of  these  procredinjsrs  is  to  antidote  and  exclude 
mici'O-orfi'anisms,  The  siiine  princi])les  arv  to  be  kept  in  view  in 
the  raon"  sevei*e  casea  Should  the  eruption  be  deep  nnd  cenli-ai 
the  liability  to  iritis  is  to  be  borne  in  mind,  and  sol.  sulph.  atropia^ 
fi-r.  ij.  ad  »  i..is  to  be  instilled  three  times  daily.  The  uleer  is  to  be 
cleaned  with  the  spud.  Home  touch  the  s|H)t  with  pui"e  slick  of 
nitrate  of  silver,  which  is  highly  risky,  or  with  a  line  bi-ush  dipped 
in  a  solution  gr.  i.  ad  3  i.  More  skill  is  needed  Cor  these  proceed- 
ing than  for  the  spud,  and  the  latter  can  bo  made  elTective.  One 
may  employ  chloroform  and  be  comparatively  safe  a^inst  injuring? 
adjacent  cornea  witb  the  sharp  eanstics.  In  most  cases  ooeaino 
muriate  4:*,  or  if  need  be,  lf>:^,  will  suitlee.  Tf  tlu^  enjptiou  be  on  Uio 
edge  of  the  cornea, and  especially  if  it  tend  to  penetrate  we  will  use 
80L  sulph.  eserine,  ^rr.  i.  ad  ;  i.,  two  or  ttiree  times  daily.  It  is  not 
con  trad  ictoi-y  treatment  to  employ  at  the  same  time,  once  daily,  an 
atropia  solution  to  giiard  against  danger  of  pupillary  adhesion. 

The  chief  remedy  against  photophobia  is  cocaine,  which  maj-  l>o 
used  several  times  daily.  Besides  cold  water,  a  solution  of  Iwric 
acid  will  be  grat^'fiil  for  the  more  robiist,  while  to  the  weakly  it 
must  be  used  warm  or  tepid.  It  is  of  the  utmost  importaTice  to 
heal  tip  ulcenilioris  of  the  skin  of  the  face — at  the  nostrils,  the 
mouth,  and  especially  at  the  augle-s  of  the  lids.  Touch  them  with 
a  sharp  point  of  pure  nitrate  of  silver  and  keep  them  well  greased 
with  vaselin  or  white  precipitate  ointment  or  with  yellow  precipi- 
t-ate,  etc. 

Should  the  infiltrations  become  deep  and  more  distinctly  puru- 
lent, one  may  resort  to  the  actual  cautery,  using  great  care,  because 
m  most  subject*  the  power  of  reactitui  is  poor.  The  free  use  of 
chlorine  water  dduted  so  as  not  to  be  irritating,  is  a  must  valmibic 
and  helpful  n-medy.    Tlio  eye  may  be  washed  out  once  an  hour. 
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Known  as  Tjabarraque's  solution,  it  should  be  diluted  with  seven 
or  tt'ii  purts  of  water.  Care  must  bo  g-iveu  to  its  purity.  To 
carry  out  this  treatment  ix'<(Uiro8  patient,  resolute  nursing-.  One 
person  will  have  to  hold  the  child,  while  another  uses  the  remedies. 
A  weiik  and  over-u^nder  mother  will  never  cure  one  of  these  cases. 
If  the  fhild  has  Kitten  the  moral  victory  in  the  stru^le,  and  re-* 
fuses  to  endui-e  any  li^lit  oi*  permit  any  appHcations,  Gmefe's  rec- 
oninieiidation  to  put  his  face  into  a  bowl  of  water  until  the  new!  of 
breathing  makes  him  open  his  eyes  is  a  ^od  one.  Not  often  will  a 
thoroiij^li  sousin;;  have  to  be  repeated.  The  droppin>r  of  iced 
water  upon  the  closed  lids  and  /gradually  coaxiujs;  them  apart  so  as 
to  brin^  it  upon  the  coraea,  is  a  valuable  procc^in^  practised  In 
the  N.  Y.  Kye  and  Ear  Infirmary  by  Dr.  Oppenheiiner. 

As  more  acute  .s^Tiiptoms  abate  and  eapeeiaUy  during  the  stagai 
of  vascularization,  the  yellow  oxide  of  mercury  in  vaseline  or  amylo- 
glyoerin,  ^•.  ij.  vel  viij.  ad  Z  i.,  is  to  he  commended.  With  decided 
hyperemia  of  the  palpebral  conjunctiva,  a  solution  of  nitrate  of 
silver,  pr.  v.  ad  3  i.,  may  l»e  brushed  over  the  everted  lids.  To  do 
this  clilorofonn  may  be  needed  and  this  tends  to  break  the  i>erui- 
cious  nervous  irrilability,  besides  alfording'  the  opportunity  for 
effective  remedies. 

Constitutional  and  hy^enic  measures  are  never  to  be  neg:lected. 
The  domestic  surround in/ini  are  often  bad  and  may  possibly  hn 
remediable;  a  few  elementarj'  instructions  about  cleanliness  and 
pure  air  and  suitable  teiuperutui-e  maybe  needed.  The  necessity 
of  cleanliness  of  person  and  clothinfi:,  and  attention  to  fowl  and 
eiei-cise  and  sleep,  must  bo  stirnuously  enforced.  Strict  n-gard 
must  be  paid  to  dip-estion  and  diet.  The  secretions  of  the  bowels 
must  be  re|rulate<l  and  lliu  fowl  must  be  easily  digestible,  plain  and 
mitriiious,  and  iriven  at  proper  intervals.  Milk,  meat,  bn*ad  and 
butter,  oatmeal,  rice  and  baked  potatoi's,  are  to  be  directed,  while 
candy,  swiftnieais,  and  miscellaneous  food  are  to,  K-  iiroliibited. 
Among-  those  who  are  both  able  and  willing  to  provide  pruper  food, 
instruction  will  bt;  needed  about  its  preparation  and  the  frequency 
of  its  administration.  The  aim  is  to  build  up  and  invigx>nile  tissue. 
Often  a  chancre  of  air  will  be  helpful. 

Among-  things  of  little  value  are  tincture  of  iodine  to  the  fore- 
head, blisters,  leeches.  Indeed  the  last  are  to  be  avoided.  i!ild  pur- 
gatives, as  rliubarh  and  smla  are  sometimes  useful.  CotJ-livi-r  oil 
and  iron,  either  as  chocolate  ii-oii  lozenges  for  children,  or  the 
83'rup  of  the  iodide  of  iT-on  are  standai-d  remedies.  To  control  the 
vioh;nt  cases  of  iilepharospasm.  the  tincture  of  eoniinu  inacidatum 
has  been  ustnl.  Oixing  two  drops  once  in  two  hcui-s  it  will  some- 
times  relax  the  spasm  of  the  lids  in  a  remarkable  way  aft«'r  a  few 
doses.    But  the  remedy  is  cumulative  and  ti*eachcrous.     Poisonous 
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HSMTIB  ComKKM. 

This  affection,  whkrfa  is  to  be  sharplv  dtsttn^utshM  frxMn  phlrc^ 
t«Dula  or  eczema,  is  much  rarer  than  the  latt«r  and  presents  il««lf 
under  two  forms.  We  have  htrrpes  roRMK  febritis,  s«'u  caiarrhalti, 
scu  labialis.  aad  berp«s  zo«t«T  ophthatmkus.  The  fomier  follows 
actite  alTecUoas  of  the  re^iratory  tract  (rom  the  nose  downward, 
or  catarrh  of  the  stomach  and  bowels.  Homer  has  seen  it  after 
vrhoopm^  cough  and  intermittent  and  t^-phus  fevers.  It  attacks 
adults  of  middle  hfe  and  not  often  children.  There  mar  be  a  sin^c 
vi-sicle  or  as  many  as  tliree.,  over  any  part  of  the  cornea.  Seldom 
will  the  obsei-\-er  chance  to  see  the  iHTfect  veacle;  what  is  foniid 
is  an  ulcer  whose  niar^n  is  fringed  by  the  torn  edges  of  the  epithe- 
lium, which  has  ruptured.  Not  alone  the  epithelium,  hut  the  an< 
terior  basal  membrane  and  the  outer  layers  of  the  cornea  may  bo 
lifted  (Haab').  The  spot  will  be  nearly  transparent,  yet  in  severe 
cases  Jiucs  of  ^frayish  infiltration  will  radiate  into  the  surrounding 
cornea  (see  F'tf;.  Vi>^).  There  will  be  active  conjunctival  congestion 
ami  perhaps  in uco- purulent  secretion,  extreme  lachrymation,  and 
sharp  pricking  pain.  The  surface  of  the  ulcer,  but  not  the  ivst  !)f 
the  cornea,  will  be  anirsthotic.  Usually,  hut  not  in  all  cases,  thei-e 
will  be  herpetic  spots  on  the  lips,  now,  face,  or  eyelids.  Should  the 
case  be  duly  appreciati'd  and  cared  for,  it  may  pet  well  in  a  week 
or  ten  days.  Should  it  occur  during  the  prognvss  of  some  serious 
mahidy  which  absorbs  attention,  il  may  po  on  for  weeks.  The 
edges  may  grow  opa<iue.  the  ulcer  extend — hypopyum  and  iritis 
ensue.  It  also  presents  a  fair  tleM  for  secondary  ami  myciotie 
infect  ion , 

This  dise-ase  has  been  noted  by  Graefe  and  Mooren,  hut  Ihu 
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merit  of  dislinrt  and   r»iiTib!e  deliiu'ation   of  it  belongs  t-o  Prof. 
Uuraer '  whu  described  it  in  lb71  in  the  tmusactious  of  Die  Heklt;!-. 
bergr  CoDgress. 

Treatment. — If  the  vesicle  has  not  broken,  or  if  its  base  is  not 
inflitrated,  tho  chief  indic:ition  is  pniN'ctitiri  nnd  disiii lection:  should 
there  be  much  conjunctivitis,  thij  lotion  of  boric  acid,  both  in  and 
upon  the  eye,  solution  of  nitrate  of  silver  l)(  to  the  everted  lids, and 
coc:iine  tjolution  as  the  pain  compels,  will  contpritte  the  treatmeiit. 
By  these  means  I  have  just  come  throufjh  the  manaponient  of  one 
of  these  cases.  If  prrayish  infiltration  have  occun-cd,  the  base  of 
the  ulcer  is  to  be  disinfected  hy  scraping,  by  touching  it  with  a  1% 
solution  of  nitnite  of  silver,  or  with  chlorine  water.  Atrupia  sohi- 
tion  will  bo  pi-o])er  and  the  eye  shuuht  be  kept  under  a  close  band- 
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age,  except  as  the  neceHsities  of  cleansing  and  of  the  above  treats 
ment  require  its  removal.  Sometimes  it  will  be  taken  otT  once  in 
two  horn's;  sonietinies  only  twice  daily.  If  liypopyum  and  iritis 
appear,  warm  fomentations  of  boric  acid  will  be  neccsstiry,  with 
atropifi  and  other  meusun^^s  to  be  subsequently  nientionc*!  as  suita- 
ble for  these  conditions.  The  disease  sehlom  recui-s,  although  Arlt 
and  Uorner  have  secu  instances. 


Pemphiocs  C'oknkvKj  Keratttis  Bullosa. 

Yet  another  form  of  eruptive  disease  appears  on  the  cornea,  as 
it  does  also  on  the  conjunctiva  (see  page  336)  which,  notwithstand* 
ing  its  rarity,  may  be  briefly  refen-ed  to.  A  well-marked  case  was 
di^cribed  by  Hasner'  in   IHiio,  iu  a  patient  who  had  had  severe 


'  "Krankhelteii  liw  Aubck  iiii  Kimlraalter,"  p.  !!38.  1883. 
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kerato-iritis.  A  papor  by  M.  Landesbcrg'  cites  the  literature  and 
describes  sevi-n  cases  seen  by  liiiiiseir.  lii  one  of  tlit-sw,  as  well  as 
in  case*  described  by  other  authoi's,  ffbucoma  precedwl  this  dis- 
ease. In  all  of  LaHdcsberg-'s  cases  incrinisiiti  ocular  tension  at- 
tendiHl  the  acute  stagv.  He  n'^ards  lliu  disease  as  a  jieculiar 
phase  of  paroncliymatous  keratitis  uf  wliicli  the  lifting'  of  some 
corneal  !uyei-s  and  the  epithelium  is  an  inciilent.  Tnlensc  pain  and 
photophobia,  great  ra]ndity  in  development,  a  tendency  to  recur- 
rence, acute  congestion  of  the  eye,  immunity  ou  the  part  of  the  iris 
and  choroid,  and  deep  ulceration  with  dense  jsri^ayish  opacity,  arc 
featui-es  of  the  disease,  Arlt*  describes  the  disease  as  a  variety  of 
keratitis  intersiifialis  cnnsecuiiva,  thert^by  meaning  that  somo 
other  disease,  such  as  irido-cycUtLs  or  g'laucoma.  or  deep  corneal 
lesion  must  precede  this  outbreak.  In  this  respect  he  diflei's  from 
Lanili'sberf?.  Brn^-frer^  had  the  opportunity  of  examining  an  eye 
in  which  this  disease  supervened  upon  glaucoma.  He  sliows  that 
the  first  step  is  inllllraLioii  of  the  corneal  substance  with  serum 
and  nutritive  lluid  which  cannot  escape  by  the  usual  channels  at 
the  limbus.  New  tissue  is  formed  between  Bowman's  membrane 
and  the  epithelium,  which  spe.-Oily  degenerates,  atul  the  lamelUe  of 
the  cornea  are  dissevered  and  the  fluid  pushes  forward  the  sui>cr- 
jacent  layers  into  one  or  more  vesicles. 

Treatment  of  these  cases  has  consistMl  in  the  usual  antiphtocis- 
tic  remedies,  to  wliich  have  been  added,  excision  of  part  of  the  iiilll- 
trated  cornea  (Uasner),  incisions  into  the  base  of  the  nk-er  (Lan- 
desberg),  iridectomy  and  sumelinies  enucleation.  The  nature  of 
each  case  will  suggest  the  uppi-opriate  remedies. 

Keratitis  Vasci'losa. 


* 


Under  the  above  title  wo  may  designate  a  condition  which  is 
not  primaiy,  but  secondary  to  some  other  form  of  disease.  We 
meet  it  so  often  that  a  si>ecial  designation  is  convenient.  The  sur- 
face of  the  coniea  is  rough  with  erosions  and  prolifei-atious  of 
epithelium,  has  a  grayish  hue  rind  is  i-nven-tl  by  a  meshwork  of  fine 
Wood-vessels.  Tlie  v«^ssels  (1st)  may  appear  in  a  strc^ak  and  run 
to  a  spot  of  infiltration  or  ulceration ;  (2d)  they  may  form  a  well- 
deflniHl  fringe  at  the  nnirgin  occupying  a  |>art  or  the  wliule  of  the 
periphery  and  stoppitig  abruptly  at  about  two  niillimetR's  from 
the  edge;  (3d)  they  may  cover  the  upper  half,  or  constitute  a  patch 
on  some  other  part  of  the  cornea;   (-Ith)  lliey  may  overspread  the 

'  ArchlTftg  of  0{»htlialmo]oj;y  aiu)  Otnlojfj-,  vol.  vl.,  p.  13fi,  1K77 
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entire  surface.  In  some  of  the  above  phitses  there  will  be  conjunc- 
tival ami  sclenil  hyperieuiia,  Pereistvnt  phlyctenular  mtianiiiia- 
tioii,  run!  granular  conjunctivitis  are  the  chief  causes  of  the  condi- 
tions described.  Commonly  the  diseas**  is  of  long:  duration.  In 
certain  fuses,  csju'cially  when  in  i-sohited  sli-eaks  or  patches,  the 
blood-vessels  are  signideanl  of,  and  adjuvant  to  a  process  of  repair. 
By  tlieii"  aid  an  ulcer  is  heiiiy  (llled  up  with  new  tissue,  or  the 
opaque  elements  ot  an  infiltration  ai-e  bein;r  absorbed. 

\a  other  iustunces  the  blood •ve.ssi'ls  and  the  att«ndant  lej^ions 
niorely  denote  the  irntatinff  elTect  of  some  severe  pi-ovocation — 
such  as  inverted  eyelashes,  the  wuglu'ocd  palpebral  conjunctiva, 
cxpastirc  to  the  air  by  imperfect  closure  of  the  lids,  etc.  When  the 
fsomea  is  vasrularized  extensively,  we  may  have  a  partial,  a  total, 
a  dense  or  a  thin  form  <tf  [Kinniis. 

It  is  common  enough  to  have  the  cur\'e  of  the  cornea  distorted 
in  old  cases  of  paninis:  often  the  a<Ijacent  scleral  and  conjunctival 
tissue  wilt  he  thickened  and  vascular;  sometimes  in  advanced 
stagres  a  yellowish  dense  opacity  ci^eps  into  the  cornea  from  its 
edg-e.  seeming-  to  involve  its  entire  thickness  and  assimilatinier  both 
sclera  and  cornea  to  each  other  in  appearance,  and  is  designated 
as  sclerttsi'ff  of  the  cornea.  In  the  sevei*e  forms  o(  vascular  kerati- 
tis, iritis  is  common,  and  naturally  the  deeper  structures  will  not 
always  escapi'.  As  a  niatti-r  of  cotirse  vision  is  seriously  damaj^v<l 
and  may  lie  reduced  to  perception  of  h;;ht;  there  will  be  pain,  lach- 
rymation,  photojiliolua,  etc.    Tlie  condition  is  necessanly  chronic 

Treat  me  nt. —It  will  be  undei-stood  that  in  the  above  description 
a  distinction  must  be  ma<ie  between  thi?  conditions  of  vascularity 
which  are  reparative  in  their  natun*  and  those  which  are  not.  It 
mai'  not  be  necessary  to  interfere  with  the  milder  forms  of  repara- 
tive vascularity,  while  in  certain  cases  the  blootl -vessels  continue 
long:  after  tUey  have  fnltllled  any  useful  purpose.  Tliis  we  (Irul  when 
a  leash  or  streak  of  vessels  runs  from  the  sclera  into  the  cornea 
after  an  attack  of  plilycteiuila.  Excision  of  the  vessels  or  scarifi- 
cation of  them  has  been  pi-aclised.  hut  with  not  much  advantage. 
Dusting  calomel  into  the  eye  is  useful  in  mild  cases;  but  rubbing* 
into  the  cornea  the  yellow  oxide  of  mercury  ointment  once  daily 
and  with  rather  st-vere  frietinn  fur  several  minutes  is  the  most 
efficient  remedy.  The  stren^fth  will  vary  from  st.  i.  ad  3  L  to  gr. 
vlij.  ad  ;  i.  In  some  cases  eserine  sulphate,  pi*,  i.  ad  ;  i.,  decidedly 
aids  the  healing^,  used  once  or  twice  daily.  But  one  nmst  be  watch- 
ful apainst  pupillary  adliesions  iind  oceasionally  use  atropia.  If 
the  x-ascularity  la  severe,  atropia  will  be  excluHively  used.  To  the 
above  treatment  warm  romentiitlons  for  a  half  hour,  three  times 
dally,  will  l>,.  h.-lpful.  Th*-  ♦•yes  will  be  Ajuardeil  from  extreme  lipht 
and  thf  g\-neral  health  will  be  well  attended  to.    The  useful  elTects 
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line  wFll  not  be  ror^ottpii,  and  it  may  be  used  three  or  four 
daily  in  :i  4^  or  Si  sulul.ioii. 

For  the  extensive  antl  den^  forms  of  pannu»,  the  ^'ellow  oxide 
ointment  und  warm  fomeuta.tiDns  are  benellcial,  but  the  flrst  con- 
SHleiatioii  is  ly  remove,  if  possible,  the  causr.  Wo  must  remove 
olTentUn;<  eyelashes;  cure  by  opei-ation  entropinm  of  the  ltd,  we 
may  have  to  perform  an  operation  at  th<?  nutiT  angle  to  relieve 
the  pressure  of  shortened  eyelids,  or  perhaps  for  paralysis  of  the 
orbiculariis.  In  a  largo  niimlHT  of  cases  we  can  do  notliing-  directly 
for  the  cornea,  but  ^ve  attention  to  the  care  of  ^anular  conjunc- 
tivitis. 

In  inveterate  cases  of  trachoma  wiierc  cicatrization  has  taken 
place  and  the  cornea  remains  opaque  and  deeply  vascular,  spocial 
expiHlieiits  are  reported  to.  A  crystal  of  sulphate  of  copp<ir  may 
be  applied  not  only  with  impunity,  but  with  advantage  to  the  sur- 
face of  the  cornea.  I  have  never  trit-d  a  drop  of  turpentine  as  has 
been  reeoniineudrd.  The  operation  of  pi^ritomy  has  been  exton- 
Mvely  ti-ied,  but  with  moderately  satisfactory  results.  It  consiHts 
in  disHecliiig  ot!  a  Ntnp  uf  conjunctiva  and  subjacent  tissue  about 
four  to  six  millimetres  wide  around  the  whole  circumference  of  the 
cornea.  The  fault  of  the  method  lies  in  the  impossibihty  of  reach- 
ing those  deep  vessels  which  come  into  the  cornea  fi-ora  the  sclera 
and  which  in  old  cases  always  contribute  larjrely  to  the  mischiev- 
ous condition.  Still  anotlu'r  proceeding  has  been  to  inoculate  with 
blennon-hoeal  pus.  To  do  this  involves  risit  of  total  loss  of  the  eye. 
Yet  in  cases  well  chosen,  that  is.  in  persons  not  enfeebled  in  health 
and  with  g^od  hygienic  cundilions,  and  if  the  pus  be  taken  fmrn  a 
case  of  blennon-hiisi  not  too  recent  and  thei*efore  not  too  active 
in  its  properties,  or  in  other  words  not  heavily  chargi^  with  gx>no« 
cocci,  such  an  inoculation  will  eventuate  in  clearing  up  the  cornea. 
This  practice  has,  however,  given  j>lace  to  the  use  of  the  infusion  of 
je(|uirity,  to  which  rffiTcnci'  has  iilivady  been  ma<ii'  (see  page  .304>. 
Ttie  infusion  should  be  made  of  ten  parts  of  the  decorticated  bean 
kept  in  500  parts  of  water  for  twenty-four  lioura  (Wecker)  and  l>e 
carefully  (Hti'rt'd.  Apply  with  a  brush  to  the  everted  lids  three 
times  da  ily ,  and  not  nmre  than  for  three  days  in  succession.  Ot  course 
the  applications  will  :iot  Iw  rei>eate<l  when  the  desiretl  reaction  has 
set  in.  When  the  artificial  inflammation  has  run  its  couree,  if 
full  restoration  has  not  been  achit-veii,  the  same  treatment  uiay  he 
repeatt»d;  but  many  weeks  or  months  must  be  given  for  testing 
the  value  of  what  has  been  done.  The  further  expedient  is  to  be 
tried  of  scraping  the  cornea  liy  a  knife  for  superflciul  vaseularily  as 
lately  i-econiniended  by  Dr.  Gruening,  All  the  above  suggestions 
have  been  tuadu  under  the  head  of  chronic  trachoma. 

Should  the  cornea  have  become  softened  and  t>e  inclined  to  de- 
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volop  a  staphyloma,  an  iridectomy  maj' be  porformed,  despit*  tho 
existence  uf  pantius,  aiul  it  should  be  broiu).  Tlie  existeDceorgiun- 
ulations  is  not  a  contra-indi cation,  provided  thoy  arc  not  very  lux- 
uriant— as  is  not  lik**ly  to  b«'  thi-  c:isi?  under  such  ein-ii instances, 
and  tho  sitnatinn  wilJ,  of  roiirst>,  he  serious,  if  not  desp<!r:ito  as  tiO 
the  chances  for  useful  vision.  The  etfeet  of  irideetomy  in  mild 
cases  of  either  opacity  or  vascularity  of  the  cornea  is  to  Jiasten  de- 
cidedly the  restoration  to  a  better  slate.  But  the  enlargement  of 
the  pupil  is  disadvantai^eous  to  Hhai-])  sif;ht,  and  Inasmuch  as  some 
opacity  or  want  of  houioifeneity  is  most  Hkely  to  remain,  the  ultiuialo 
effect  of  the  Iridectomy  becomes  hurtful.  It  must  not,  therefore, 
be  ri'sorted  to  while  hy  other  means  the  cornea  may  he  made  to 
clear  up,  and  one  must  have  sijrns  of  inci-eused  tension  and  devel- 
oping stapliylotna^  before  resoi'ting'  to  It  in  the  cases  above  referred 
to. 

A  form  of  superjicial  kenitiiis  dependent  on  malaria  has  at- 
tracted my  notice  for  many  yeai's.  Some  of  aiy  cottes  were  pub- 
lished by  Dr.  Jas.  L.  3Iiuor  in  .1  m.  Journal  of  Med.  Sciences,  1881. 
Tlie  lesion  is  confined  to  the  epithelium  and  anterior  layers,  it  Is 
attended  by  ulceration,  rarely  by  much  infiltration,  although  this 
may  become  suppurative.  The  cnnspicuouH  featun-  is  the  blvnled 
aenaibility  of  the  cftrnea  and  the  consequent  slight  photophobia. 
Tlie  touch  of  a  lock  of  cotton  will  scai-cely  be  noticed.  There  will 
almost  always  be  tenderness  of  the  supra  orbital  nerve  at  its  notch 
and  pain  in  its  radiation.*!.  There  will  also  be  a  history  of  malaria 
and  probably  of  the  chronic  type,  Yir.  Kipp,  of  Newark,  N.  J.,  hn.s 
reported  observations  of  tho  same  character  and  like  myself  Ls 
firmly  pcrsuatied  of  the  malarial  etioloR^*  of  tho  disease.  He  has 
calli-d  attention  to  peculiar  irrei^iilar  stnraks,  which  he  has  seen  in 
some  of  these  cases  which  con*espoud  exactly  lo  lesions  publislied 
bi'  Euunert  under  the  name  of  kei-atitis  mycotica  dendritica  (see  bc^ 
low).  The  same  type  of  disease  was  published  by  Hansen  Orut,  and 
is  repiTseuted  in  Fig-.  13S,p.  3TS.  I  fecoe:]iize  the  disease  in  the  cor- 
nea and  doubt  not  its  mycotic  charact-er.  That  it  is  pathoisrnomonic 
of  malaria  s«vnis  to  me  improbable,  because  I  have  seen  many 
cases  of  malarial  keratitis  without  it  and  have  seen  one  extivmely 
typical  case  Iti  which  the  cause  ceitainly  was  not  malaria,  but  ex- 
posure to  a  fearful  snow  st-orm.  An  IrishuLin  was  eugragred  in  dig-- 
gmg  out  the  Long  Island  It^iilroad  from  the  snow-drifts  of  the 
famous  "blizzard"  of  March.  li*SS,  and  after  working  thi-ee  days 
was  bj-ouKht  with  several  comrades  to  the  N.  Y.  Eye  and  Ear  Li- 
flrmarj'  siifTcrtn;;:  with  so-called  snow  blindn<«s.  I  found  tho  above 
stre.Tks  runninpr  throufjh  both  his  cornea'.  Under  cocaine  I  applied, 
a  very  flne  ^alvano-«iuter>',  and  relief  fi'oni  tJie  ini.ense  photopho- 
bia and  other  symptoms  speedily  followed;  while  a  wi'ak  bichloride 
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Solution  procured  hfialing  of  the  Turrows  and  subsiriftict'  of  llie  in- 
flaniiiialioii  wiiliiti  ]i'8s  Hiau  a,  wet-k.  This  fast-  was  purely  local. 
But  true  iiialarial  keratitis,  wliile  it  may  Iiavu  the  nodular  brandl- 
ing stn^aks,  will  not  he  cured  withont  quinine  or  arsenic.  Local 
tn.>atn)enL  will  ho  such  as  usually  hclongs  to  superficial  kemtttis, 
and  ir  niycolic  strialioiis  occur,  aulii«!|]tif  methods  and  remedies 
will  be  added. 


KkKATITIS   IXTBKSTmALIS,  DIFFUSA,  I*ARENCirV«AT08A. 


Tn  this  affection  the  suhstantia  propria  is  the  part,  of  the  cornea 
primarily  involved,  although  the  posterior  layers,  includins  the  en- 
dothcHum,  very  often  are  implicated.  But  there  is  no  iinpainnont 
of  the  epithelium  siive  that  in  some  instances  it  has  a  dull,  finely 
molecular  ujipuarance,  like  ihe  Burface  of  yi-ouiid  ^lass;  uIcerationB 
and  purulent  intlltmtion  are  absent.  Tho  dis4!a»o  belong:s  t.o  the 
early  periods  of  life.  It  eonimonly  appeal's  about  puberty,  yet 
often  shows  itself  at  a  iiiui-h  youny;er  age,  and  i  liavi*  seen  a  case 
whose  appearance  was  delayed  uulil  Ihirly-lhreo years  of  age.  The 
cases  may  be  mild  or  severe;  they  begin  gradually,  and  their  dui-a- 
tion  may  ln^  fiY)m  several  weeks  to  many  months,  or  even  five  years 
(Mooren).  One  eye  alone  may  be  involve<l,  or  both  simultane- 
ously or  successively. 

Etiolotjy. — The  di-sease  has  a  constitutional  origrin,  anil  in  the 
great  proportion  the  cause  is  hereditary' syphilis.  It  is  probable 
tliat  a  few  cases  owu  their  uri^'in  to  H*'condary,  i.e.,  to  acquired 
syphilis.  My  own  conviction  is  in  favor  of  acute  interstitial  kera^ 
titis  as  a  symptom  of  secondary  syphilis,  hut  T  admit  the  difficulty 
of  proof  and  that  the  cases  are  rare.  More  will  be  said  un  this 
point.  It  is  also  true,  that  a  contingent  of  cases  of  mtei-stitiaL 
kemtitls  show  no  distinct  indicai  ions  of  syphilitic  taint,  bnt  are 
classed  as  scrofulous  .subjects.  In  them  we  cannot  always  dis- 
criminate or  know,  how  far  unbealUiiness  of  tissue  is  owln^  to 
bad  hygiene,  or  to  remote  anei'slral  Kvpliilitic  lesion  or  to  other 
hereditary  dyscraKia\  lii  all  cases  we  have  tro  do  with  unhealttiy 
subjects,  notwithstanding  that  many  do  in  certain  particulars 
show  signs  of  blooming  health.  Kot  a  few  young  girls  with  un- 
mistakable signs  of  hereditan,'  syphilis  have  plump  and  well- 
rounded  forms  and  rosy  cheeks  and  declare  that  they  feel  entin-ly 
well.  Without  actual  statistics  to  support  the  statement  it  is 
my  strong  belief  that  girls  are  inoi-e  freijuently  atlecti.'d  than 
boys,  (Hutchinson  in  his  original  paper,  1  llnd,  made  this  state- 
ment, founded  on  statistics  giving  the  i-atio  as  boys  i  to  girls 
l.S.     Oph.   Jtos.  Reports,  ii.,  p.  94.)     The   proportion    of   cases 
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which  have  a  syphilitic  origin  has  been  indicatwl  by  Homer.' 
Atiioiijf  flflv-oiif  cast'K,  twenty-six  Iiad  hereditary  syphihs:  two 
had  accjuired  Kyphilis;  in  ten.  syphilis  was  strongly  suspected, 
making'  nrarly  twn-ihirds  of  tho  whoh-  number,  .^niong  t)ie  re- 
mainder a  SL-rofiilmis  constitution  accounts  for  a  larpc  propoi-tion, 
and  At'II  n-Iales  a  ft-vv  cases  in  his  lonjf  experience  which  were  due 
to  malaria.  On  this  point  Koniethingr  mow  will  be  said.  There 
remain  other  cases  vf  traumatic  and  rbeumatic,  or  gouty  ohipD 
and  we  also  ]iave  inteitititial  keratitis  rciiultin^  from  ctirunic  irido* 
churoiditis. 

Stfuiptoins, — The  outbreak  Is  tisually  in  ha/Jnes-sof  the  cornea^ 
bediming'  either  at  the  uiarg-in  oi*  at  its  centn*,  and  it  may  be  con- 
fined to  a  portion  or  ovci-spiead  tlie  wliole  surface;  it  is  likely  to  be 
in  minute  Kpot&  Tlie  polisli  is  not  perfect,  because  of  minute  de- 
ptvssions  like  pin  pimctures  whirli  give  a  dull  or  grayish  hue.  The 
circuni-corneul  iiypi-nemia  is  much  less  than  the  de^nve  uf  opacity 
wouhl  seem  to  demand.  Gradually  the  opacity  |ri-ows  more  deii&c 
and  at  an  early  date  vision  is  extremely  reduced.  Photophobia 
and  pain  will  often  bo  moderate,  tliert;  is  no  sticky  secretion  and 
lachiTt-mation  is  slight.  Such  are  the  features  of  mild  cases.  Under 
more  severe  lype-s,  we  have  btooil -vessels  appearing  in  the  deep 
and  also  in  tin;  sii|)i'rnrial  part.s  of  the  coniea;  they  form  a  close 
network  and  somet.iiin's  the  whole  structui'c  is  absolutely  red. 
The  tissue  softens  and  may  yield  its  cur\-c  under  the  pressure  of 
the  lids.  There  will  lie  more  intense  pain,  ciliary  injectioji,  and 
pholojihobia,  and  cojmous  lachryniatiun.  An  abmidance  of  vessels 
in  the  cornea  bespeaks  a  protracted  case.  Often  u-itis  adds  its 
quota  of  misery  and  mischief.  One  may  sometimes  discern  through 
the  fog  by  the  ophtliahr.oscopc,  dark  streaks  and  numerous  dots 
which  denote  the  participation  of  the  deep  and  posterior  layers, 
Boldom  can  the  pupil  be  illnniinated,  even  in  mild  casctt.  A  few 
days  may  suffice  for  tlie  whole  coniea  to  become  hazy.  Tho  dura- 
tion is  fi'om  thi'ce  tu  twelve  months.  Perfect  ivcovery  nuty  occur 
or  a  most  damaging  opacity  may  remain.  Seldom  in  the  foi'tunate 
<«uMiB»b  the  coniea  restored  to  a  perfectly  normal  structun!.  even 
UKMjrh  i(  Hp]>ear  clear. 

The  symptoms  "wliich  indicate  a  syphilitic  taint  are  glandular 
■in'  1.  nts.  epeciaily  in  the  neck,  iiod*^  on  the  bones  {the  tibiae, 

1^  -    ^lernum,  ulna),  a  peculiar  facies  in   which    the   nose  is 

««uuk<m  and  the  upper  jaws  an;  im[«'rfectly  duvt-loped.  Tho  t-eeth 
%dJ  ^^uitmand  careful  tnspectiim.  The  incisoi's  will  be  small,  conl- 
tM^,  w\*h  wide  interspaces,  and  tho  edges  either  bevehni  otf  or 
the  middle.    The  central  incisora  of  the  upper  jaw  are 
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the  distinctive  t4M?th.  Th«y  are  not  apt  to  be  carious,  but  while  of 
bad  color  ortun,  lliey  may  be  very  white.  Thu  lateral  incisors  iiiuy 
Ll>e  simiJarly  affected.  The  incisors  of  the  lower  jaw  may  or  may 
not  be  affected.  No  absolute  uniformity  is  to  be  prn*dicate<i  of  tVic 
characteristics  of  tho  teeth,  but  they  are  ill-developed,  may  lie 
irrefrular,  by  their  notches  show  ii  cnunbliug  disposition,  or  if  regu- 
lar 31*0  dwai-feil.  Tlie  eut,  Fig.  120,  is  fi-oin  a  plaster  cast  of  teeth 
belonging  to  a  young  girl  in  whom  the  syphilitic  symptoms  were 
unmistakable,  and  the  kci-atitis  of  the  typical  sort.  In  scrofulous 
children  the  front  tL'cth  sometimes  look  as  if  part  of  the  crown 
had  been  filed  ofT  at  about  the  middle  and  parallel  to  the  gum, 
leaving  the  distal  end  much  thinner  than  the  basnl  part  with 
an  abrupt  transvt^rse  ritlgi-  running  across  it^  Tliey  have  been 
described  as  terrace<l.     They  are  dark,  are  seamed  and  soft,  but 
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they  do  not  Indicate  syphilis.  They  are  dcplni-ed  by  Homer  and 
others  to  denote  I'iekets  or  scrofula:  while  this  may  sometimes 
be  true.  It  is  not  the  only  explanation.  The  accompanying  Fig. 
i:!0  is  taktMi  from  a  plaster  cast  of  the  teeth  of  a  young  lady  who 
nevej-  hail  kei-atitis,  and  her  father,  a  physician,  knows  that  there 
has  heen  neither  syphilis  nor  scrofula  nor  rickets,  or  any  heredi- 
tary Taint  in  the  family  for  thr«?f  generations.  The  deformity  of 
tlu'  teeth  was  caused  by  an  attack  of  sickness  during  the  second 
dentition,  by  which  tln-ir  development  was  arrested  and  impaired. 

Fi-ssures  or  semi's  of  fissures  are  apt  to  he  found  on  the  li|)sor  at 
the  angles  of  the  iiuiiiMi.  The  skin  is  usually  cuar'se  and  tlahby. 
although  exceptions  occur.  There  is  generally  an;emia.  The  tlat- 
t^-ning  of  the  nose  is  conspicuous.  Thei"e  is  nasal  catarrh,  often 
amounting  to  oziena.  The  vault  of  the  hnrd  palate  is  narrow  and 
the  roof  of  the  mouth  is  thrown  into  a  high  and  narrow  nirh.  We 
may  l>e  told  of  the  existence  during  chililhood  of  snutlles  and  per- 
haps of  ci'iiptions  about  the  anus  or  elsewhere. 
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The  patients  are  also  prone  to  deafness,  either  by  subacute  or 
chronic  otitis  m<idia,  or  by  suppuration  of  the  uiiddlo  eat*  with  dis* 
charg«.  I  liave  sni-'n  a  patitillt  becaine  totally  duaT  afltT  passhlj? 
tlirouR'h  the  eye  trouble  with  fortunate  itjsult.  If  the  (Kiiieni  ba 
one  of  many  children  in  the  family,  he  will  often  be  the  tlrst  or 
second  born.  There  may  liavf  been  previous  still  biiihs,  and  it  is 
always  important  to  iiiiiuii-e  about  uU3carria(ff&,  and  about  chil- 
dren who  may  have  died  younff.  Hutchinson  found  that  53  mothers 
■who  had  homo  371  childn-n  whose  avera;:;^'  a^e  was  IJ^  years,  had 
lost  193.  Sometiines  a  clear  statement  and  admission  of  syphilis 
can  be  obtnined  from  the  parents.  Mooron '  found  instances  where 
the  sypliilis  Sf-erued  to  liave  been  derivrd  only  from  the  frrand- 
parent*.  Out  of  (U  cases.  Mr.  Hutchinson  found  53  to  have  the 
attack  in  both  eyes,  aUliouj^h  more  frequently  in  succession  and 
not  tog^ether.  AUhotijLrh  seldom,  a  second  attack  may  happen  to 
thi."  same  eye.  My  belief  that  acquired  syphilis  can  cause  parenchy- 
matous keratitis  is  corroborated  b}'  Alexander,'  who  mentions, p.  41, 
having  seen  thirteen  cases  and  others  have  reported  isolated  cases; 
BeeMauthner  and  otliers  in  the  literature  quot^id  by  Alexamier.  It 
comes  as  a  lati*  symptom,  viz.,  two  or  three  years  after  the  initial 
lesion,  and  resembles  that  due  to  liereditary  disease.  Ukvration 
does  not  occur,  but  by  the  suftcnitiiLr  of  the  corneal  tissue  it  may 
under^fo  s(?rious  chany:u  of  curve  and  even  beeoiue  staphyloinatous 
(Symons,  Oph.  Soc.  United  Kingdom,  iys«,  July  yd).  The  disease  will 
yield  only  to  antisyphilitic  treatment. 

Proi/ntiftiB  turns  nmcli  upon  the  pencral  state  of  health  and 
upon  tlie  intensity  of  the  syphilitic  symptoms.  Shuuld  the  case 
belong:  to  the  scrofulous  rather  than  to  the  syphilitic  ty]>e,  the  out- 
look is  scarcely  more  favorabk',  perhaps  it  is  less  favorable.  It  is 
surprising  how  notably  a  densely  opaque  cornea  uiay  chfar  up,  but 
the  contrary  is  too  often  the  result.  A  highly  vascular  cornea  h  ith 
yellower  buff  iuDltration  of  its  deep  layers,  is  not  likely  to  (rive 
useful  vision.  A  word  as  to  the  next  gtmeration.  I  have  seen 
the  child  of  a  mother  who  had  had  interstitial  kei-atitis  with  char- 
acteristic symptoms  fif  hiTcditary  syphilis,  not  have  any  tokens 
of  syphilitic  taint.  But  its  health  was  delicate,  dif^'sUon  feeble^ 
nervous  system  lufrhly  excitable;  these  conditions  were  a^^ravuted 
by  the  iniliscreet  indulgences  of  the  mother,  regarding*  tho  child's 
habits  of  eatinir  and  living. 

Tre<rfmeut. — Both  local  and  constitutional  methods  are  essen- 
tial. Local  treatment  is  the  steady,  prolonged,  unvaryiiij?  use  of 
hot  fomentations  or  poultices  for  tlirre  hours  or  eight  hours  dally; 
making  periods  say  of  two  hours  each,  or  of  one  hour  each  at  equal 

•  "FOnr  Lu.-iriMi  Djilitlialmoloff.  Wirksumkeil,"  p.  Ill,  Wieebaden,  1888. 
*"8>I»hni*  uikI  Auf,-*-,  Wi<>»l>mlt?ii."  IBffl. 
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intervals.  The  moie  suvei-e  the  case  the  longer  must  be  the  dura- 
tion of  fomentations.  A  bunch  of  <absorb**nt  cotton,  or  of  soft  rag 
wrung  out  of  water  whose  temperature  is  KI2'  F.  or  104"  F.  {Vf"  C. 
to  49"  C.)  is  to  Im!  lu'kl  on  the  eyi;  until  it  feels  cool  and  then  iltp|>pd 
and  replaced.  Much  higher  teinpoi-Jilure  will  bo  accepted,  or  even 
demanded,  aftrr  pr-olonjrcd  use.  1  have  hriiiwn  a  yoiiiig'fflrl  to  in- 
KJst  on  having  llu-  \vat(?r  at  120"  F.  No  trcatm«nt  can  take  tlio 
place  of  this.  It  i»  wearisome,  but  titc  patient  can  ha\'e  no  other 
occupation,  I'ven  if  only  one  eye  be  concerued.  It  is  wise  to  use 
atropia  to  guai-d  against  adhesions  ut  the  pupii,  but  it  does  little 
g-ood  to  the  cornea.  No  Irritating  remedies  are  in  order,  until  the 
hypiTa^mia  of  the  ciliary  region  has  greatly  declined,  and  then  tho 
yellow  oxide  of  mercury  oinliiienL  will  do  good  service,  rubbed  in 
once  dailj'. 

Anti-syphilitic  treatment  must  in  the  proper  cnses  be  instituted 
at  the  outset.  If  there  be  a  doubt  as  to  the  existence  of  this  taint^ 
it  is  often  s;ife  to  assume  iUs  presence.  Meirurials  are  well  borno 
by  children  and  in  my  judgment  tliey  arc  more  important  than 
iodides.  With  them,  iron,  cod-liver  oil,  and  other  tonics  ai*e  to  bo 
combined.  The  best  and  most  nutritious  food,  and  attention  to 
the  digesiive  functions,  the  use  of  meat  and  milk,  and  in  sultablo 
cases  insistanco  on  out>door  exercise,  protiwting  the  eyes  with 
smokttd  glasses,  arc  nil  [nattei-s  to  be  cjired  foi".  Mercurials  are 
best  jjiven  by  inunction,  using  either  tJie  blue  ointment  or  tlie  'JU< 
mixture  of  the  oleate  of  mercuiy.  The  latter  is  more  energetic 
than  the  foniier  and  moi-e  liable  to  irritate  the  skin.  In  some 
cases  a  strip  of  flannel  smoa red  with  blue  ointment  may  be  wo ra 
about  the  body.  Hydr.  hiehlor.,  gr.  i,;  aquje,  r  viij.,  a  teaspoonful 
three  times  dally,  ia  an  easy  formula  for  children.  Most  writers 
advise  the  aildition  of  ioilidi-s  to  tlie  mercurials,  hut  for  many  years 
I  used  the  latter  without  the  former  and  with  satisfacloiy  results. 
Ptyalism  must  be  cui-efully  dvoidod.  Synip  of  the  ioiiidi*  of  iron, 
Blancaitl's  pills  of  iodide  of  iron,  a  comhiuatton  of  mass,  hydnirg., 
gr.  iij.  vol  v.;  fen-i  sulphat.  ex.siccat.,  gr.  i.  Fiant  pilula?,  one  tlu'ee 
times  daily,  are  all  \iseful  i-emedies.  In  very  feeble  subjects  quinine 
and  pyrijphospliale  of  iron  or  similar  combinations  are  Indicated. 
Only  whrn  u  ci^rtain  degree  of  stn-ngth  is  present  can  solutions  of 
iodide  of  potassiUTu  or  sodium  In-  borne.  Mr.  HutL-hinson  was  in  the 
habit  of  pit'scriliing  mild  mercurial  ointment  to  be  rubbed  iid.o  the 
axiihe,  on  the  neck,  ctr.,  at  hedtiuio,  and  also  a  mixtura  containing 
iodide  of  potassium,  iodide  of  iron,  and  tincture  of  nux  vomica. 

It  must  be  remarked  that  verj*  weak  or  cachectic  subjects  will 
not  bear  specific  remedies.  For  them  vigi>rous  tonic  and  nutritive 
measures  take  the  first  and  exclusive  place.  In  deciding  upon  the 
line  of  proceedings,  one  must  take  all  tho  conditions  of  the  patient 
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into  coDsideratioa.    This  IioldB  gtxHl  even  though  syphilitic  taint  be 
cprtait). 

For  ctiscs  which  exhibit  no  specific  symptoms,  local  measures 
and  attontion  to  g:i-n)5r.i]  hi'altli  will  alonf  Xti:  iTquired. 


Keratitis  Suppurativa  and  Ulceratioxs  of  the  Corxea. 

The  conditions  spoken  of  do  not  invariably  accompany  each 
other,  tint  aiv  so  usually  couplt-d  logrtfther  as  to  inukf  il  convenifut 
to  discuss  thiMii  under  one  head.  Suppuration  most  fivqiiently 
hej^ns  lit  the  surface  and  leads  to  ulceration.  If  on  ulcer  exist,  tht^ 
loss  of  snbstance  has  in  nijiny  enses  iM-en  precrtUnl  by  suppuration. 
Bysides  superficial  suppuration,  we  meet  with  pundent  infiltnition 
orlginiiting'  in  the  deep  layers,  and  we  also  have  cases  of  total  sup* 
puratioii  of  the  whole  structure. 

Thi'  pj-occss  may  be  traumatic,  it  may  come  from  purulent  con- 
junctivitis, it  may  be  derived  from  an  fictive  suppuration  in  deeper 
parts  of  the  eye,  in  some  cases  it  ccunes  with  great  rapidity  in  a 
marjisniic  child  (keralo-uialacia),  it  attends  upon  anicstliesia  of  the 
cornea  and  is  combined  with  ulceration,  and  it  may  be  both  trau- 
matic and  infectious.  Within  a  few  years  we  have  learned  the  im- 
measurably momentous  influence  of  micro-ur^anisms  io  causing 
corneal  suppuration.  Tliey  are  Ita  hnniediato  promoKTs  in  the 
hirge  majority  of  cases.  This  is  eminently^  if  not  exchisively,  true 
of  the  superficial  varieties.  We  cannot  always  account  for  their 
presence,  but  we  have  no  dillleulty  in  accuuntinj;;  for  them  in  many 
cases  of  injury  by  foivig-n  bodies,  or  when  the  e>'e  Is  exposed  to 
the  air  through  anaesthesia  of  its  surface,  or  when  the  SL-crctions 
of  an  inflamed  lachr^uial  sac  flow  over  the  eye,  etc.  Tliey  may 
be  conveyed  by  metastasis  through  the  general  ciiTulation,  ami 
this  occasions  the  most  int4.>nB4^>  and  overwlielniing  fomis  of  suppu- 
ration. In  1ST.1,  Strtuneyer'  ptiblisbed  experimental  resfarehes  into 
the  causes  of  hypopyon-kei*atilis.  In  the  same  year  Leber'  wi-oi^; 
on  inflauimatioii  of  the  coniea  by  si>ptic  infection.  In  1875  Horner' 
presented  specimens  of  an  ulcer  of  the  cornea  which  had  occurred 
in  a  case  of  erysipelas  of  the  face  and  which  were  filled  with  bae- 
toria,  and  he  called  the  disease  mycotic  keratitis.  Two  years  Iat«r 
he  exhibited  to  the  Heidellvi^  Congress  a  suuilar  lesion  from  a 
child  with  marasmic  ulceration  of  the  cornea 

Ho  did  not.  ventunr  then  t-o  call  the  bacteria  the  exciting  agents 
of  tlie  proc*>S8,  but  since  then  we  have  accumulated  abundant  evi- 
dence in  favor  of  this  lielief.     It  Iris  bin-ii  i-epeiitedly  shown  that 

'  Opuefe'R  Archlv.  xix.,  Alrth.  •  B.  I. 

MVntrnllilntt  fDr  illo  Mfnliz-  WiKwiiM-lmfl..  S.  ISD.  I»;3. 

*  KHii.  MiiiittlsblHtl  fbr  Autreubedkundf.  xiii..  \*.  J43. 
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the  Inocutatinn  of  tlie  cornea  with  puit*  cultures  of  cortain  batrtLTia, 
will  siii*'ly  biiiif:  on  HU[i|iui'iLtioii  ami  ulcftatioii.  It  lias  bt-eii  .shown 
that  tilts  occurs  if  putrufying  mutter  is  usi'd^  if  diphtheritic  exuUa- 
tion  is  uswl,  aud  with  the  asper^illus  g-hiiicus  (Lfb«r')  which  ranks 
hl;?hf  r  in  iho  scale  of  lifo  than  tlio  cocci.  A  wound  niaclo  by  a  knife 
tainted  with  certain  bacteria  will  suppurate,  if  made  with  a  steril- 
ixetl  knife  it  will  not.  EQ'sipelas  is  occasionud  by  a  micivcoccus  in 
the  skin,  the  same  can  cause  ulceration  of  the  cornea.  St-e  Haah, 
1,  c,  p.  11',  who  gives  an  ilinslration  of  such  a  mycotic  keratitis. 
It  is  also  tnie  that  a  suppurative  action  niay  he  si't  up  by  org-an- 
isnis  lloatin;L;  in  the  bloody  iis  hi  cases  of  pyaemia  and  siinihir  dis- 
eases. The  Hiibject  Is  most  sujrfjestive  and  praettcal  in  iUs  nature 
and  leads  to  iiiijioi'tant  eonelus^uim  both  as  to  pn^eiition  nud  treats 
inent.  Bearing  these  facts  in  mind,  we  are  jjreatly  aided  in  under- 
standhig'  and  in  dealing' with  ulcenitions  and  suppumtions  of  the 
cornea. 

\\\  depicting  the  various  phases  of  corneal  suppuration  we  can 
refer  to  only  a  few  conditions;  such  as;  1st,  small  spit'ks  of  snper- 
flcial  Inllltration;  2d,  hypopyon  keratitis,  or  ulcun  coniorv.  serpens 
(Saemlsch);  3d,  neuro-paralytic  keratitis;  4th,  kenifo-malaria;  5th, 
keratitis  xerotica;  fith,  tinnsi-eutive  ulceration  as  in  conjunctivitis 
or  in  deep  intlaitiiuations  of  the  eye. 


1.  Smati  superficial  InfiUroiions.     Keraiiiis  superficialts 

punifeiifa  discrefa. 

We  frequently  see  purulent  deposits  on  the  cornea  which  are 
from  one  to  three  millimetres  in  diameter  with  a  yellow  centre,  a 
hazy  hoi-^ler  and  sometimes  with  whitish  streaks  ninnlngr  into  them. 
Severe  forms  of  phlyctenule  take  on  this  type  and  are  most  fre- 
quent amon;;:  children,  hut  we  And  them  anion;;;  adults  as  the  n«uli 
of  infection. 

The  most  common  cause  assigned  for  them  by  patients  is  the 
intrusion  of  foreign  bodies;  but  while  tliey  may  often  enouph  do 
the  mischief,  other  sources  of  inft'ction  are  plentiful;  such  as  wip- 
ing-  the  eyes  with  dirty  finit;ei-s,  with  soiled  rajTS  and  liaiulkei-cliiefs; 
the  patients  will  sometimes  have  oz^ena  or  ulcers  of  the  septum 
nasi,  or  will  have  hLclirynial  tniuhle,  etc.,  etc. 

There  will  be  circum-corneal  redness,  pain,  photophobia,  and 
lachryinatioii,  aiul  tlimuess  of  siy''t.  The  subjective  symptoms 
vary  g-niatly  in  iiiti-nsity.  When  they  are  severe,  the  frequent  use 
of  4<  or  Hi  solution  of  hyrirochlorate  of  cocaine  pives  great  relief, 
and  t«  this  atropia  sulphate,  gr.  ij- ad  ^  t.,  may  he  added  once  or 
twice  daily.     Hot  tomeutations  ai-e  grateful.     But   the   cfToctivo 
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treatment  consist*  in  scrapir^  out  the  yeUow  infiltration' with  a 
spud  after  the  full  elfect  of  cocaine  has  been  procureU  and  Iheii  oc- 
cluding the  eye  with  a  pi-essuro  baudagt*.  (Sometimes  the  yellow 
oxide  of  niorcurj'  ointment  may  be  Immediately  nihbc<l  In.)  K<vp 
this  on  so  long  as  it  fei-ls  comfortalile,  say  for  six  or  twelve  hourst 
and  then  foment  for  half  an  hour  with  a  warm  ^^  solution  of  bot-ic 
acid  or  of  corrosive  suhliuiate,  1  to  5.000,  or  with  warm  water. 
The  warm  applications  may  be  nmewcd  for  one-hiilf  hour  every 
two  hours.  The  loss  of  substance  soon  shows  signs  of  repair  and 
recovery  sets  in.  A  similar  effect  Is  obtained,  thuugh  less  easily 
and  perfectly,  by  toucbtiig  th*^  yellow  spot  very  carefully  with  a 
fine  brush  dipped  in  solution  of  nitrate  of  silver  i',i  (gr.  xxx.  ad  ?  i.) 
or  of  carbolic  acid  20$,  or  of  corrosive  sublimate  1  to  2,(MKt.  By 
these  chpmical  methods,  the  germs  arc  destroyed,  but  a  risk  of  lu- 
jurlnfj  healthy  corneii  is  incurred  which  does  not  attend  nii-ehanical 
removal  of  the  yellow  deposit.  To  promote  healiiiij  of  the  ulcer 
the  yellow  oxide  ointment,  gr.  Ij.-vi.  ad  3  i.i  may  be  rubbed  in  onc« 
daily,  after  the  irritation  has  subsided. 

2.  Hypopffum  Kenitffis.     Ulcus  Come€e  Serpens. 

The  condition  thus  denot«<)  is  more  serions  than  the  preceding. 
Bemdes  purulent  intlUration,  ulceration  attends  it,  and  in  most  cases 
(i.e.,  SOi)  there  will  be  pus  In  the  anterior  chamber  (hypopyum). 
"While  it  has  various  grades  of  intensity,  it  is  always  a  g'nive  dis- 
ease. Vision  is  riiivly  perfiH-itly  n-covered,  and  the  pn>portion  of 
cases  in  which  the  eye  is  ontirely  lost  may  be  as  high  as  ]9.?j(.'  In 
Arlt's"  cliuic,  the  total  loss  was  9.5^;  in  HoruerV  it  wa*  14.2^. 
Young  persons  may  have  it,  but  a  larpe  proportion  of  its  subjects 
arc  above  middle  life:  it  chiefly  appears  autong  the  old  and  feeble. 
It  may  have  an  acute  and  sthenic  chai-arter,  but  it  commuhly  is 
torpid  in  its  behavior,  although  none  the  less  destructive. 

Etiolngfj. — In  many  instances  there  has  been  an  injurj*,  e,spe- 
cially  by  chips  of  stone  or  metal  tl.vlng  fi-om  a  workman's  hammer. 
The  Lraumatism  givi's  opportunity  for  infection  by  microscopic 
germs.  If  they  aiv  not  iiitrodLR-iii  by  external  agencies,  they  are 
in  many  cases  furnished  by  the  secretions  of  dacrj'OMJystitis.  The 
striking  fact  has  been  proven  that  from  'iO?(  to  'i'l'Jt  of  the  cases 
have  this  complication.  Still  inoiv  direct  proof  of  infectious  origin 
is  found  in  the  fact  that  the  disease  in  all  its  phnses  can  Ni  artifi- 
cially produced  in  rabbits  by  inoculation  of  pure  cultures  of  the 

*  LuciiiuiK,  "L'tcus  oornfffi  seriiens,"  inaug.  dissert.,  Marburg,  188S,  p.  21, 
Clinic  nf  Prof.  Snhiiii<lt-Riiii|jkT. 

'  Berxni<i*i»t«r,  Klinit>rli»>  Mun.ilnblHtter,  tH74,  p.  78-67. 

•  Bokuwa,  Inaug.  diw«rt.,  Zurk-h,  1871. 
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coccus  pyogrenicus  aurous,  and  other  fferms.  Stromeyer'  estah. 
lishuU  thtf  saim-  fact  in  1873  by  the  application  of  putrescent  niai.o- 
ri.ll  and  showed  that  the  reaction  after  the  infectinn  wns  much  niot-e 
intense,  althoug^h  the  wounds  were  trillinjr,  than  when  the  wounds 
were  clean,  even  Ihou^'h  they  were  extensive. 

The  presence  of  pus  in  the  anterior  chamber  as  well  as  in  the 
cornea  is  explicable  in  several  ways.  It  may  And  its  way  through 
the  pt>sterior  surface  of  .the  cornea,  or  may  creep  down  between  the 
membrane  of  Desceniet  and  the  corneal  substance,  and  fllUT  through 
the  li^uientum  pectinatnm.  In  addition,  the  exudation  comes 
from  the  iris,  Ih'Causc  inflnrnmation  of  the  iris  and  c)liar>'  body  is 
the  usual  accompaniment  of  the  disease.  Sometimes  a  distinct 
stn>ak  of  pus  can  Iw  traced 
from  the  ulcer  tu  the  bot- 
tom of  the  roniea.  The 
quantity  of  liypopyum  is  in 
a  measure  pro[>urtionate  to 
the  severity  of  the  attack. 
A  considerable  collection  of 
pus  between  the  corneal  lay- 
ers (onifx)  is  not  so  fn-quent 
as  hypopyum,  and  may  be 
distingn'is]>*''l  Tfom  the  latter 
by  focal  illumination  and  by 
the  circumstance  that  it 
will  not  alter  its  form  or  situation  when  the  patient  lies  upon  his 
side  or  hangs  the  he;Ml  well  forwjird. 

Tlie  course  and  symptoms  ai-e  as  follows:  In  the  sthenic  cases 
the  attack  is  sliarp,  there  is  acute,  sometimes  ajjonizing  pain  and 
photophobia.  The  hypeiTcnila  is  not  extreme;  it  is  confined  to  the 
vicinity  of  the  cornea;  there  is  no  chemosis  or  swelling;  of  the  lids; 
secretion  is  t-hiefly  wutL-ry,  but  as  the  disease  advnnres  becomi-s 
puriform.  Very  often  the  middle  of  the  cornea  is  the  spot  attacked 
and  the  chief  lesion  ^vill  be  upon  the  lower  half.  At  the  outset 
there  will  be  a  small  bri^bt  yellow  spot  with  ulceration,  surrounded 
by  a  hasy  areola.  The  aqueous  hinnor  will  be  a  little  tiirbiil  auJ  a 
sll^bt  yellow  precipitate  soon  shows  itself  at  the  bottom  of  the 
anterior  chamber.  If  not  al  realty  visible  it  may  be  broupbl  to 
view  by  lettinfr  a  drop  of  watt-r  brim  over  the  edg^;  of  the  lower 
lid.  Rapidly  tlie  ulcenitton  and  inlUlration  spread,  and  pain  shoots 
into  the  brow  and  temple,  besides  attacking-  the  eya  Tlie  pupil  will 
be  small  and  the  Jris  discolored.  The  illustration,  Fi^.  131,  shows 
both  extensive  purulent  inllltration  of  the  cornea  and  liypopyum. 

TTndor  asthenic  conditions  the  onset  is  not  so  distix^ssinic:  the 
'  Oraefe's  Archiv,  xix..  i,  8.  86.  ' 


ria.  m. 


SOB 


J>lHBAlfISS   OF  THE  HYK. 


hypfiwmia  quite  moderate,  the  tendency  to  ulceration  is  moiw  de- 
cided thiiu  lo  innilriLtiun,  ;iltliuugli  tht*  boLtum  uf  the  ulcvr  is  a 
yellowish  gray.  A  patit-ut  may  permit  tlie  pix>cess  to  ^  on  until 
a  considemble  part  of  the  lonrer  half  of  the  coniea  is  involved  be- 
fore applying  for  aid.  Such  an  opcurri-nee  is,  tn  fact,  fn^juent,  and 
during  the  one  to  three  weeks  which  have  elu[>sed,  the  sulferinif 
hat>  not  been  iiit^Mtsa  Memnvhile  pus  has  hetwi  aceunuilatin^  In 
the  anterior  chiinilM'r,  and  it  may  he  half  full.  The  ninterial  is 
fibrinous  and  plastic  as  well  as  puriforni.  It  the  process  be  un- 
checked, [K'rforatiun  occurs  with  prolupiie  of  the  iris  and  gvneral 
suppuration  of  the  eye.  I(  tliis  be  not  the  turn  of  affairs,  the  cor- 
nea bulge.'*  as  the  ji-is  protrudes  in  a  black  head,  pus  Hnds  vent, 
perhaps  the  lens  escapes;  »  slaphylonia  cornete  is  formed.  It  is 
not  necessary  to  trj*  to  depict  the  various  phases  of  the  destiiictire 
stage  of  the  disease.  We  seo  it  oftyn  m  old  people  under  tlie  guise 
just  sketched. 

Treatment. — If  seen  early,  when  the  ulcer  Is  small  and  the  hy- 
popyum  shght,  gi't-at  relief  will  be  ulforded  by  fumeutatious  with 
hot  water  and  by  sohition  of  sulph.  atropiie,  gr.  ij.  ad  z  i.,  ouce  in 
three  hours.  Hot  water  nuiy  be  used  for  half  an  hour,  and  the  ej'e 
closed  for  half  an  hour.  If  pain  be  severe,  givt-  an  anodyne,  perhaps 
hypndermatically.  The  «k*er,  if  smail,  ni;iy  be  scraped  with  a  sharp 
spud  or  curette.  If  it  be  luoii!  than  two  millimetres  across  and  the 
purulent  infiltration  extend  for  a  considerable  space  around,  tho 
best  remedy  is  the  actual  cautery.  A  sjiecial  electrode  has  been 
made  for  this  purpose,  and  the  thenuo-cautery  of  Paquelin  has 
been  reduced  to  such  Ilueness  as  to  be  emmently  suitable.  If 
these  iinplementdr  are  not  at  hand,  a  knitting  needle  heated  by 
an  alcohol  lamp  may  serve  pa.ssably  well.  The  rautery,  if  limited 
accurately  to  Iho  iidlltration  gives  no  pain.  It  will,  however,  he 
proper  to  use  a  4.'^  snhition  of  cocaine,  or  with  childn^ii  an  anse}*- 
thetic.  Witti  tlie  galvano-eauterj*  gre-Ut  care  must  bo  used  not  to 
let  the  point  go  too  far,  although  ult  the  infiltrated  tissue  must  be 
buniod. 

Li  case  a  suitaT>le  cauterj-  is  not  available,  there  is  good  reason 
to  confide  in  the  suggestlun  of  Dr.  E.  WMIiams,'  who  recommends 
pure  carbolic  acid  to  be  applied  "  by  means  of  the  bulbous  end  of  a 
vei-y  small  probe  and  confined  rigi<lly  to  tho  nlceratc<l  surface. 
Dipping  it  reri/  liglilly  in  the  aciil,  all  parts  of  the  ulcer  ai-e  touched 
until  they  turn  white.  Minute  adjacent  abscesses  are  also  touched 
or  rather  bored  out  by  the  pi-obe.  Such  an  application  may  be 
made  once  a  day  until  the  ulcer  is  cheeked.  The  cautery  will  nut 
need  repetition  so  often.    Some  ])ruden(;e  is  nece^sar^'  in  the  choice 
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o(  cases,  because  an  adilitional  amount  of  opacity  may  bo  produced 
by  the  caiiipry.  It  is  in  the  rariy  and  pro^rvs-sivo  sta^fi?  that  it 
may  most  tionfUlently  be  cmploytHl. 

AU  the  jneusures  su^^fusted  Tor  Iroating'  the  ulci-r,  viz.,  Bcraping 
it,  tliB  actual  cautnry,  iind  tlie  carbolic  acid,  arc  similar  in  intent 
bucause  they  destroy  pernicious  fc'erms,  and  thus  check  the  spread 
ol  thu  disuase. 

In  moderate  cases  hypopyum  will  spontaneously  disappear. 
Often  parjiCt'iiU'sis  will  g-iw  gn-at  rdii'f  from  p;itn,  and  it  may  be 
done  at  the.  lowor  cilgo  of  the  cornea  or  bett-er  thi-ough  thi;  ulcer. 
If  the  ulcer  be  deep,  and  nearly  central,  reacbuig-  almost  to  the 
membrane  of  Descemet,  but  is  not  more  than  thi'ee  millimetres 
across,  a  very  Hue  cautery  may  be  pushed  thi-oufjli  the  bottom  and 
will  evacuat*  not  only  the  aqueous  humor,  but  briiiff  the  hypopyum 
to  the  opening,  where  it  may  be  pulled  out  by  forceps.  It  is  usually 
tenacious  from  the  admixture  of  fibrin.  One  will  not  always  suc- 
ceed in  this  manoeuvre,  and  it  is  better,  when  then;  is  considerable 
pus,  to  make  a  bruad  incision  to  bn  sur-e  to  brinir  out  the  exudation. 
The  trtratinent  of  ulr.us  coitiihe  serpens  hy  a  free  incision  across  the 
whole  ulcer,  as  formulated  hy  Saeiuisch,  was  a  great  advance  upon 
previous  modes  of  treatment.  But  jf  seen  early,  the  neces.sity  of 
the  extensive  incision  across  the  whole  cornea  may  be  avoided  by 
the  cautery'. 

Should  the  ulcer  be  larg-o,  say  six  millimetres,  and  the  pus  copi- 
ous, we  have  the  choice  of  two  methods.  The  one  is  to  cut  aeross 
the  conica  with  a  Gniefe's  knife  throuf^Ii  the  middle  of  the  ulcer 
and  evacuate  the  pu.s  (Saetniseh).  Tlie  woiiud  will  usually  not  need 
to  be  opened  again;  the  secrutiona  How  away  continuously.  The 
eye  must  bo  wasJied  out  with  aiiUseptiu  Iluids,  preferably  with 
tliluted  Labari-atiue's  solution  of  chlurinateU  soda,  1  to  5,  or  wiLli  cor- 
rosive sublimate,!  to  3,0U0,  as  often  as  the  formation  of  secretioa 
re(|uires.  Similar  antiseptic  lotions  are  suitable  in  the  milder  cases 
just  inentiou*'d.  Hot  fomentations  will  be  alU-rnated  with  a  pres- 
sure bandage.  The  details  of  mana^ment  will  be  controlled  by  the 
facility  with  which  the  eye  cjin  ho  kept  clfian.  Immediately  the 
necrotic  tissue  is  eliminated  ami  healing  heg-ins,  althoug'h  some- 
times the  ulcer  will  for  a  time  extend.  Usually,  but  not  always, 
the  iris  is  eaupht  in  the  wound. 

The  case  wJU  require  several  weeks  for  complete  healing.    There 

may  be  sulllcient  clear  cornea  left  to  permit  an  iridectomy.    On 

the  other  hand,  a  staphyloma  may  Iw  formed  which  may  need  oc- 

<;asiona1  puncture  to  restrain  its  prrowth,  and  it  may  subsequently 

require  iridectomy  or  other  operation.    Still  another  terminntion  is 

that  the  whole  cornea  may  be  ra  vup^^I,  may  leave  no  opportunity  for 

improvement  of  sight,  and  may  ttatt-on  down  into  an  opaque  cicatrix. 
24 
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Thp  alternative;  to  the  treatment  by  Snvmiw^h's  incision  is  to 
perform  an  iridectomy,  !is  advised  by  (iracfc,  and  at  the  same  lime 
talii'  out  tlK"  hyijopyuin,  Ilit"  wound  must  be  large,  and  pivferably 
it  will  Ijfi  above;  yet  ono  may  bi;  obli^'wl  to  choose  another  locality. 
IE  the  secivtion  be  cohesive  it  can  be  readily  removed.  But  some- 
times it  h:i»  no  tenucity  and  must  then  be  iva.slteil  out  of  the  an- 
terior chauil»er.  Tliis  may  be  done  by  a  niblwr  bulb  syrinjfe,  using' 
a  3:*  solution  of  boric  acid,  or  soUition  of  hinlode  of  mcrcun,*  I  to 
20,000,  or  of  con-c.sive  siiblimali'  1  to  n,(nK).  Thf  last  two  Hinds 
have  the  great  advanta^!  of  coagiihitin;?  the  secretion.  The  point 
of  the  syringe  need  not  be  entered  into  the  wound  if  Budiclent  force 
be  employed  in  iiijeetiiig  the  [luid  upon  thp  wound.  Panas  employ's 
a  pistain  syringe  whose  point  is  carried  into  the  anterior  chamber. 
Ordiinirily  one  must  also  resort  lo  forceps. 

For  the  most  wvure  cases  the  complete  division  of  the  ulcer  will 
be  preferred.  For  cases  in  which  ihe  (quantity  of  pus  is  moderate, 
the  ulcer  deep  but  limited,  and  a  considenihle  part,  perhaps  one- 
half  of  the  cornea  clear,  a  bi-oiid  iridectomy  with  irrijratlon  of  the 
anterior  chamber  will  Imth  check  the  disease  and  provide  an  artiO- 
clal  pujul. 

Since  the  value  of  the  actual  cautery  has  become  known.  It  will 
not  be  so  often  needful  to  resort  to  an  operation,  or  a  less  ext<>nslvo 
paracentesis  will  suffice.  An  important  piactical  point  is  to  know 
when  the  cauterization  should  be  repeated.  When  the  cornea  lias 
gro^vn  very  thin  and  new  spots  of  inflltration  appear,  one  may  fear 
tn  employ  so  potent  a  remedy;  nevertheless,  several  applicatloits 
may  be  needed,  each  being  done  with  caution.  Thi'  n'actJoTi  h*  sllRrht. 
It  is  not  safe  to  use  it  upon  a  pi*olapsed  iris  projecting  in  the  middle 
of  an  ulcer.  Extension  of  suppuration  into  tlie  interior  of  the  g'lot)e 
has  thus  been  produced  (Knapp^).  So  loiyy  astheed^sof  llie  ulcer 
are  infiltrated  with  pusthe^'may  be  burned  until  the  process  ceases. 
But  upon  the  sorracf  of  a  de^^p  ulcer  after  one  grood  cauterization, 
one  ntay.be  content,  to  apply  sol.  corrosive  subliinate,  1  to  2,500,  or 
1  to  3,0CH),  or  the  aqua  chlori  or  liq.  sodre  chlorinaUr  diluted,  1  to  7. 
Such  topical  dressing,  limited  to  the  ulcer  by  a  small  swab,  may 
bo  re(K\'ited  two  or  four  limes  daily  and  weaki'r  sohilions  with 
nmch  greater  fretjuency.  Iodoform  lias  been  much  commended. 
I  have  little  experience  of  its  value.  It  must  be  in  extremely  fine 
powder  and  dnstod  upon  the  cornea  twice  daily.  A  mixture  of 
iodoform  and  vaselinf,  10*,  is  probably  better  than  the  powder, 
because  it  stays  loiiiferm  loco.  It  wa.s  much  commended  before  the 
sovereifrn  value  of  the  actual  cautery  was  ^^nerally  appreciati^d. 

Application  of  pure  carbolic  acid  by  a  jirobe  is  likewise,  as  I  can 
testify,  etrecrivc.     It  nmst  bo  accurately  uswl  to  tlie  intlltratcd 
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piirirorm  eO^rea  nnd  spots,  and  the  surface  drenched  with  sol.  boric 
acid,  etc.  (Dr.  E.  "Williams). 

In  .spitu  of  ti-»'atini*nl,  soinetiiiies  hecaiis^^  of  extreme  debility,  or 
because  of  neifleet  \.o  apply  »easouubly  Tor  aid,  suppuratiou  may 
extend  to  the  interior  of  the  globe.  It  may  take  on  a  chronic  com- 
paratively painless  course  ending  in  shrinking,  or  there  may  be 
givatswelliuj^aud  c hen losis, orbital  cellulitis, exophthalums,  violent 
pain  and  constitutional  reaction.  Under  the  latter  circumstances, 
the  eyeball  should  be  freely  opened,  the  lens  evacuated  and  the 
\-itrwnis  allowed  to  escape.  Many  limes  have  I  wiped  out  the  con- 
tents of  the  sclera  with  a  spon^rc  [eviscemtio  bulbi)  as  I  stated  in 
1872.'  Xliis  will  not  always  I'elieve  the  orbital  infiltration,  and  it 
may  he  needful  to  divide  the  deei>  i)ai*tr  of  the  scleni  to  jrive  vetit  to 
the  fluids.  Enucleation  gives  more  complete  n^Mef,  but  it  is  attended 
with  nmeh  bleed injr.  is  a  severe  anil  iinwelcoine  operatian  and  is 
not  without  risk  to  lite  (see  on  Enucleation  of  Eye).  The  atre  and 
condition  of  the  patient  must  be  well  considered  before  resorting 
to  it.  Evi-sceration  will  in  the  end  afford  a  better  stump  for  a 
g'lass  eye,  than  will  be  left  after  enucleation.  In  hospital  practice 
enucleation  will  be  more  frequent,  because  the  patients  ai-e  more 
quickly  enable<I  to  return  to  work.  Still  another  mode  of  dealing 
with  suppurative  panoplithahuit  is  is  pi*oposed  by  Chibret,' viz.,  to 
make  a  lar^''e  incision  in  the  cornea,  to  open  the  capsule  and  let  out 
the  lous — the  fluid  pus  escapes;  to  pick  out  with  iris  forceps  all 
thick  au<l  cohesive  purulent  material;  to  inject  a  solution  of  corro- 
sive sublimate,  1  to  ■i.tKH).  i-epeatedly,  until  the  fluid  returns  pei-foctly 
clear  and  until  by  picking  and  washing  all  pus  is  removed.  Then  to 
st'utT  the  eye  with  a  pledget  of  absorbent  cotton  smeared  with  an 
ointment  of  wa,\  and  vaseline,  chargtrd  with  iodofonn  and  coeaine; 
over  all  a  coinpi-essive  bandage.  The  bandage  to  he  changed  once 
in  twenty-four  hours,  and  for  two  or  three  da^-s  the  iujections  to 
be  repeated.  Chibret  drelan's  this  pi'ocetuliiig  much  stiperior  to 
those  above  described,  and  it  deserves  a  trial.  If  the  suppurating 
eye  is  left  to  itself,  the  case  goes  on  slowly  and  painfully;  the 
solera  perforates  in  s^'vei-al  places,  the  discharge  is  copious  and 
offensive,  the  lieatth  sutfers  and.  after  weeks  or  months  the  eye 
shrinks  to  a  stump. 

Neuho- Paralytic  Keratitis. 

By  paralysis  of  the  fifth  nerve  or  of  its  ophthalmic  branch  both 
the  cornea  and  conjunctiva  lose  sensibility.  In  consequence  ulcere 
ation  and  suppui-ation  of  the  cornea  oorur.    It  has  been  proven  both 


'  R«port  of  Fourth  International  Ooiig..  l/»ndon.  p.  27.  1873. 
^  Archirm  d'Oplit  hiLliunioKie.  quot«il  in  The  Auiericiui  JouriuU  of  Ophtb. 
(Alt),  I-'eb..  1887,  p.  55, 
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experimentally  and  clinically  that  the  itimicdiatp  cause  lies  in  the 
suspension  of  the  impulse  to  winking,  ami  tlie  consequent  dn-'ing-  or 
the  surface  of  the  cornea,  the  shedding  of  its  epithelium  and  tho 
pi'uetration  or  furr jfjii  particles  and  tr«rniJi.  If  the  cornea  alone 
havi.'  become  ana^stJietic,  as  happens  after  optico-ciliary  neuivctomy^ 
the  sensibility  of  the  conjuiicliva  and  the  function  of  the  lids  re- 
main and  no  harm  ensues.  If  total  aiuesthesia  of  the  fi-ont  of  the 
eye  exist,  and  ihe  lids  be  kept  closed,  the  carnea  remains  intact. 

Formerly  tlie  cause  of  the  lesion  was  thoug-ht  to  be  due  to  im- 
[>airmi'nt  ttf  trophic  nbn\s  which  preside  over  the  nutrition  of  the 
cornea  and  which  acc-ompany  the  sensitive  fibres  of  the  ner\*e. 
Even  now  we  cannot  utterly  rvfuse  to  admit  such  an  inQuencu,  be- 
cause in  Bonii^  eases  not  only  has  the  coniea  become  inflamed,  but 
ulceration  of  the  skin  of  the  forehead  has  iircurnMl  (Ilijafjrins).'  The 
proi-ess  is  very  slow  and  naturally  painless.  The  striking'  feature 
is  that  severe  coujimctival  and  corneal  disease  should  appear,  with 
perhaps  copious  purulent  secretion  and  infiltration,  witliont  pain 
and  without  photophobia.  The  disease  is  happily  not  frequent,  but 
if  not  understood  it  is  very  destructive. 

There  may  have  been  severe  neunilgn'a  preceding  the  annyjthe- 
sia.  The  cause  will  be  some  lesion  ()r  the  flftli  nerve  or  of  its  first 
branch  either  IhiIow  or  ubuvi:  tin;  gun;?lion  of  Qasser;  by  an  injury, 
a  tumor,  syphilis,  tulierclo,  etc.,  et:C. 

Treatment  consists  |)riniarily  in  pi-otoction  of  the  eye.  To  this 
will  be  added  warm  fomentations,  antiseptics,  paracentesis,  iridec- 
tomy, and  other  means  already  mentioned.  I  have  not  used  tho 
actual  cautery  in  such  a  case.  A  striking"  illustration  of  the  im- 
portance of  protection  was  as  follows: 

A  man,  aged  fi6,  had  a  tumor  behind  the  angle  of  the  lower  jaw 
which  hail  been  growing  for  nioiv  than  .'>0  yiNare.  It  caused  total 
paralysis  of  both  tlie  seveutli  and  the  liftL  nerves  of  the  right  side. 
He  was  unable  to  shut  the  eyelids,  and  the  insensibility  of  the  surface 
alTected  not  only  the  eye,  but  the  cheek,  the  lids,  the  forehead,  the 
cavity  of  the  mouth  and  the  nostril  of  the  right  side.  There  was 
conjunctivitis,  ulceration  of  the  cornea,  and  hypopyum.  Closun?  of 
the  lids  hy  india-rubber  plaster  brought  some  improvement,  but  to 
make  the  protection  elTective  the  outer  halves  of  the  upjHJr  and 
lower  lids  were  pamd  just  within  the  lashes  ami  unit»id  by  sutures. 
After  they  giTw  totrc'ther  the  destructive  process  in  the  cornea  was 
subdued.  The  patient  died  not  long  after  from  er.'y'sipelas.  It  is 
woi"tliy  of  remark  that  in  spite  of  the  trigeuiiual  anaesthesia,  there 
was  at  tuucs  severe  pain  in  the  forehead  and  temple  of  tho  same 
side. 

Besides  protection  of  theeyo,  electricity  has  in  some  cast's  seemed 
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helpful^  that  is,  by  tlio  constant  current:  Niedcn'  reports  benefit 
froML  hypodermic  use  of  strychnia  in  two  c;isea  which  wvvn  due  to 
injury  of  th«  Iit-ad. 

When  an  acute  attack  has  passed  and  li*ft  an  opacity  of  Uu- cor- 
nea it  may  btwome  nwossary  to  perform  iridectomy  for  restoration 
of  vision,  and  by  propor  pn^cautions  any  further  trtmbli'  nmy  b« 
pruventwl.  Foi-a  p;itient  wiio  Jiad  paralysiHof  the  (Ifthand  seventh 
and  other  ntirv'es  of  the  rl^ht  eye  and  at  ivphy  or  the  optic  nei'\'e  of 
the  left,  and  in  whom  acute  keratitis  occurredj  vision  was  pai'tially 
I'estored  by  iridectomy,  and  was  secui-cd  by  wearing-  a  bandage  at 
night  and  usin^  vaiseline  upon  the  conjunctiva  and  cornea  several 
times  daily.  In  anotlier  case  for  whom  I  performed  iridectomy  to 
arrest  tiie  active  process,  the  patient  aided  me  in  tlie  operation  and 
felt  no  pain  until  section  of  the  U-is,  which  exliibit'ed  its  usual  sensi- 
bility. 

Kerato-malacia. 

This  tenn  descrilies  a  rapid  and  destruct.ivc  suppuration  of  tho 
cornea,  not  precrth-d  liy  piii'alysis  of  the  fifth  nerve,  hut  ensuiny 
after  very  debilitating'-  diseases.  It  occurs  chiefly  in  children  after 
scarlet  fever,  or  exhausting  diarrliis-a,  or  typhoid  fever;  in  the 
marasmic;  it  has  been  seen  in  hci-editary  syphilis;  it  has  been  de- 
scribed as  occurring-  after  encephahtis.  A  state  of  torpor  and  In- 
sensibility with  imperfect  closure  of  the  lids  invites  the  entrance  of 
foreifrn  bodies  and  of  infectious  germs,  and  thus  prnctie^illy  puts 
these  casi!s  under  the  same  eatr^rory  witli  these  described  in  the 
preceding  section.  Adults  may  also  be  alfected,  as  in  cliolera  or 
scurvy,  or  low  fevers,  etc,  etc.  Naturally  there  will  be  little  or  no 
pain,  and  the  conjunctiva  will  show  at  the  outset  but  little  vascu- 
larity. The  conspicuous  symptom  is  the  inflltration  of  the  cornea. 
This  may  at  first  be  circumscribed,  and  be  confined  to  the  iiitei*-pal- 
pobral  opening  and  gi-adnaily  enlarge  bnth  in  surface  and  depth — 
or  in  some  casr's  the  wliole  cornea  may  be  rapidly  involved  and 
within  two  or  three  days  become  a  yellow  slough.  One  eye  ahme 
or  l>otli  may  l)e  involvwi.  Such  a  condition  has  been  observed  in 
connection  with  that  form  of  mycotic  conjunctivitis  descrit>ed  by 
Leber  ;«f  conj.  xerolica,  which  is  characterised  by  small,  scaly,  glis- 
tening white  p;>t<^lie8  upon  its  exposed  ocular  surface,  and  which 
are  colonies  of  bacilli. 

A  similar  purulent  destruction  of  the  cornea  sometimes  follows 
operative  wounds,  as  after  cataract  extraction.  Whether  infection 
fi'om  without  w-il'i  explain  all  of  these  eases  is  do\ibtrul:  they  occur 
in  spite  of  antiseptic  precautions,  and  among  the  very  feeble  and 
the  very  fat. 
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experimentally  ami  clinically  that  the  immediate  cause  lies  ir 
5iisn.*iisinn  of  the  iinimlse  to  wiiikin;?,  and  the  consequent  in. 
tlu'Mirface  of  the  coi-nea,  the  shedding- of  its  epithelium  am. 
penetration  of  foivi-rn  particles  and  germs.    If  the  conia . 
ha  VI'  biromean;rsthi'tic,  as  happens  after  opt  ico-i'iliaryneureci 
the  sensihility  ...f  the  conjunctiva  and  the  function  of  the  \k 
main  and  lut  harm  ensues.    If  total  antesthesia  of  the  fnmtc 
eye  exist,  and  the  lids  be  kept  closed,  the  coi-nea  remains  inta* 
Formerly  the  cause  of  the  lesion  was  thought  to  be  duet 
pairment  of  trophic  fihivs  which  pn-side  ovci-  the  nutriticDo 
cornea  and  which  accompany  the  sensitive  fibres  of  then 
Evtn  now  we  cannot  utterly  refuse  to  admit  such  an  influenc 
cause  in  some  cases  not  only  has  the  cornea  bi-conie  inflamed 
ulceration  of  the  skin  of  the  foi-ehend  has  uccurifd  (Higgins).* 
ptiH'ess  is  very  slow  and  naturally  paiTih-ss.    The  stiiking  frr 
is  that  seveiv  conjunctival  anil  corneal  disease  should  appear, 
perhaps  co]iious  purulent  si-crelion  and  infiltration,  without 
and  without  photophobia.    The  disease  is  liappily  not  frequent, 
if  not  undeiNtood  it  is  very  desirucltve. 

Tlien*  may  have  Iven  severe  ncuraliria  preceding  the  anib 
sia.  The  c-Aum-  will  be  some  le^iion  of  the  fifth  nerA'e  or  of  its  1 
brancli  either  lielun"  or  above  the  ganglion  of  Gasser:  by  an  inj. 
a  tumor,  syphilis,  luheivle.  etc.,  i-tc. 

Trf'ttiiient  consists  primarily  in  lu'olection  of  the  eye.    To : 
will  be  added  warm  fomeulations.  iiiitisvpl ics.  jianieentesis. iri; 
toiiiv.  and  nttier  means  already  iiii'iiliniH'd.    I  have  not  nsed 
actual  cautery  in  such  a  case.    A  striking  illustration  of  th« 
pi.rtaiice  of  iirotectinn  was  as  follows: 

\  man.  aL'ed  <i"i.  b-'ui  a  tumor  heliiiid  the  angle  of  the  lower, 
whicli  had  been  givwiug  foi more  than  TiH  yeai-s.  It  caused t' 
iKii-aivsis  of  both  the  .seventh  and  the  tifth  nerves  of  the  right .^ 
He  was  unable  to  shut  t  he  eyelids,  and  the  insensibjhiy  of  the  surf 
at^vted  not  tmly  the  eye.  hut  the  cheek,  the  lids,  the  fon-head, 
civitvof  the  mouth  and  the  nostnl  of  the  right  .side.  Therei 
cimjunctivitis.  ulceration  of  the  cornea,  and  hypopyuni.  ClosuP 
the  lids  bv  india-rubber  plaster  bi-oughi  some  iinprovement.bui 
m'lke  the  protection  etTective  the  outer  halves  of  the  upper  J 
lower  lids  weiv  parvd  just  within  th-  laslu-s  and  united  by  sntu 
After  they  givw  tog^-ther  tlie  desf nictive  process  in  the  conie»i 
'iWuod  "fhei>atient  died  not  long  after  from  er>-8ipelaaj 
worthv  of  ivniark  that  in  spite  of  the  trigeminal  amesa«riM 
ff'i*  ■»!  times  severe  pain  in  the  forehead  an''  *~nple  -*'^™ 


side. 
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Prognosis  is  bad, and  often  death  ensues.    All  that  is  to  be  said 
about  ti'DiLtment  has  been  pi-uviuusly  stated. 


UWKKS  OF  THB  CORNEA. 

RpftTonco  lias  alwady  biTii  made  to  ulceration  of  the  cumea 
as  an  accompaniment  of  acut<;  in  flam  mat  ions,  but  we  meet  with  it 
also  as  a  primary  alTection,  and  even  if  it  is  secondary' to  some  other 
disease,  it  often  w  the  subject  of  a?utiety  and  attention.  Wo  may 
di^al  with  ulcers  as  progressive  or  stationary  or  regressive.  Tlicir 
position  is  of  importance;  if  within  the  pupillary  reg-ion  they  Inevf- 
tiible  iniiilieate  vision;  if  near  the  Hmbus,  they  an.^  less  liable  to 
dainag'e  sight-,  Inii.  if  they  |ro  deep  f  liey  may  give  rise  to  dangerous 
cyclitic  inflammation.  Severe  ulcers  are  apt  to  be  attended  with 
iritis. 

A  prog-i-essive  ulcer  usually  has  a  grayish  bottom  and  steep  or 
imderniined  edg«s;  it  will  cause  pain:  when  stationary  it  is  apt  to 
be  shallow,  semi-transparent  and  with  sloping^  edges  and  not  pain- 
ful; when  he-Jilin;?  it  is  apt  to  he  vascular  and  there  will  be  vessels 
running  into  it  from  the  adjacent  parts;  it  may  not  be  clear,  but 
color  will  be  a  bluish  white  instead  of  a  dirty  gray.  There  may  l)e 
mauy  minute  ulcers.  Sometimes  a  torpid  facet  remains  for  months 
with  very  HtUe  change.  Tliu  healing  process  always  requii'us  weeks 
or  even  months. 

A  progressive  ulcer  may  advance  either  in  depth  or  extent  or 
both.  If  it  go  deep  the  posterior  elastic  lamina  always  oifers  the 
most  i-esistance  and  will  sometinnes  bulge  as  a  vesicle  before  it  gives 
way.  Perforation  may  oectir  at  one  point, or,  rarely, at  several.  As 
the  aqueous  humor  i-scapes,  the  ii-is  presents  in  and  adheres  to  the 
ropenmg, forming  unlvrior  tiynevhiii.  This altaehmeut  is  geneniUy 
permanent,  and  if  the  ulceration  is  large,  when  healing  occurs,  there 
will  be  an  opaciti-,a  change  of  curx'e  in  the  cornea  and  distoitiou  of 
the  pupil,  leurmiia  adheerens.  "When  perforation  is  exactly  central 
and  small,  the  lens  falls  against  the  cornea,  proliferation  of  the 
capsular  epithelium  takes  place,  adhesion  continues  for  a  time  and 
as  llie  normal  slate  n'tiirns  the  letis  recedes,  leaving  a  white  mark 
at  its  anterior  pole  and  sometimes  a  delicate  thread  leading  to  the 
scar  on  the  conit-a  to  denote  the  exudation  wliich  has  been  thus 
stretched  out.  and  perhaps  has  been  l>roken. 

In  certain,  not  frequent,  cases  where  the  pupillary  edge  has  been 
^caught  in  a  iHTforatton.  the  hole  is  not  fully  oreluded  by  exudation, 

sides  become  lined  by  ejilthelium,  and  a  [M-rmanent  aperture  re- 
"niains,  a ^«/«/«(*onia;,  through  which  the  aqueous  constantly  leaks. 

After  large  perforations  we  nuiy  have  escape  of  the  lens,  or  i»er- 
hajis  of  tlie  vitreous,  and  the  end  may  be  either  pftthisia  bulb!,  or 
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ainphyJruna.  In  most  ciises,  whether  thr  Inns  do  or  do  nnt  esrape, 
the  iris  |)ri>hip)><\s,  :iiul  ]>ii.rt)al  or  total  slaphyloiuu  unsiu-s. 

All  ulcer  in  some  cases  iiit:n\ises  in  uxtent  and  nol  in  depth;  an 
instance  is  the  so-called  ulcus  i-odens  (Mooren)  which  begins  at  the 
iiiaririn  and  creeps  cenlripetally  over  the  ivliole  cornea.  It  has  a 
jarrayish  bottom  and  undercut  edg-es;  blood-vesaels  quickly  come 
into  it.  It  make-S  steady  and  rather  slow  proji^Tess  and  it  obsti- 
nately resists  treatment.  Mooron '  describes  four  casi'S,  in  all  of 
which  the  sight  was  lost.  Sattler  has  used  tlie  g-alvano-cautery  to 
advaiit4igi>;  Wchmidt-Rimpler  brought  one  case  through,  by  anti- 
septics, warm  fomentations,  and  srariflcfitlun  of  the  vessels.  One 
case  under  my  care  was  vainly  t  ri'ated  by  occlusion  and  other  means 
and  ttnally  jietdcd  to  Sacmisch'a  incision.  For  such  cases  (see 
Jany*)  scraping  the  bottom  and  edges,  the  actual  cautery,  anti- 
ft^ptlc  lotions,  orchision,  and  perhaps  paracentesis,  will  offer  the 
bt-st  chances  of  success:  these  being  aidetl  by  other  means  to  be 
presentlj*  mentioneiJ.  Another  kind  of  prosressivo  ulcer  begins  at 
the  edge  of  the  cornea  and  ploughs  a  furn>w  around  the  pi'riphery, 
at  tho  sajne  time  going  deep.  It  is  called  the  ring  ulcer.  It  occurs 
in  the  feeble,  especially  the  old,  and  it  can  make  rapid  havoc  of  the 
eye.  Thei*e  Mill  be  little  pain  and  not  much  hyperemia,  but  pro- 
lapse of  the  iris  and  loss  of  the  eye  too  quickly  come  to  pass.  The 
feebleness  of  the  subji-cta  makes  treatment  of  little  avail  against  a 
process  which  probably  is  of  Infectious  origin,  although  no  investi- 
gations on  this  point  have  yet  come  under  my  notice.  Fortunately 
such  cases  are  nol  common,  and  to  them  tho  same  rules  of  treat- 
ment will  be  proper  as  to  the  preceding.  Sometimes  the  disease  is 
more  slow  and  then  gives  a  chance  for  treatmenU 

In  general  it  may  be  wild  that  to  check  a  progressive  ulcer  we 
must  resort  to  antiseptics:  sol.  sodae  chlorinatse,  1  to  T,or  corrosive 
sublimate,  1  to  :i,OhO,  or  boric  acid  45f,  and  wo  may  apply  them  with  a 
stiff  brush  dipped  in  the  solutions,  to  the  bottom  of  the  ulcer.  The 
edges  may  be  scraped  or  touched  with  the  actual  cantory;  all  dead 
tissue  is  to  \a^  removed.  We  may  use  pure  carbolic  acid  on  the  tip 
of  a  probe  with  a  steady  aim  and  light  touch.  We  may  do  paracen- 
tesis uioreor  less  frt-e:  iridectomy  may  be  suitableif  ii'itisisaJready 
established,  but  the  simpler  o]K>ration  of  paracentesis,  as  a  rule,  is 
better  at  first.  If  the  ulcer  be  near  the  middle  of  the  cornea  atro- 
pia  should  be  used;  if  it  be  marginal,  sulphate  of  eserine,  gr.  ss.  or 
gr.  i.  ad  ;  i.,  is  to  be  preferred.  The  latter  i-emedy  sometimes  pro- 
vokes  iritic  adhesions  and  should  not  be  used  in  strong  solutions. 
One  niay  even  use  sulph.  atropia  once  daily  and  sulpli.  eserine  twice 


fiphthftliiiiatrlsrhc  Hfolmohtungen,  IHftT.  p.  102. 
(^entralblntt  f.  Aufct-nhfilkunde.  June,  I8K5,  p,  108. 
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or  three  times  daily  in  certain  cas*?*.  To  the  above  we  may  adO 
wami  fomentations  and  for  interveninjc  ppriods,  a  bandag^\ 

It  is  not  int-endcd  that  all  the  above  category  of  proceedings 
should  bo  api)!!!^!  to  rvory  case.  Good  jud^inrnt  must  selt-ctwhat 
is  Kuitable.  For  pi*oliij>sc  of  the  iris  it  is  not  best  to  pntictiiiv  dur- 
ing- the  recent  stag«.    As  heahug  bcg-ins  it  will  bo  advanta^ous. 

The  treatment  of  torpid  and  stationary  ulcers  is  by  stimulation. 
An  old  remedy  is  tr.  opii  diluted  with  water  I  to  h,  but  tlie  yellow 
oxide  of  mercury  in  vaseline,  gr.  ij.  or  gr.  x.  ad  Z  i-,  well  rubbed  Ju 
once  fiaily  or  every  second  day,  is  to  be  commended.  Sometimes 
touching  the  congcsUtl  ]>alpebi*al  conjunctiva  with  nitrate  of  silver 
solution,  jurr.  v.  ad  z  i-j  *>•*  ■'  solution  of  tannin  in  (glycerin,  gr.  x.  ad 
Z  i.,  is  to  be  prefen-ed.  For  these  cases  wln^n  very  elii-onic  one  may 
have  to  employ  a  variety  of  collyria,  while  the  most  important  fac- 
tor is  time  {tincfufa  lempuris  !). 


'S 


:\ 


Keratitis  Postica. 

Inflammation  of  the  deep  layer  of  the  cornea  (sometimes  called 
the  uvoal  layer),  is  pi-oduceri  by  inflammation  of  the  choroid,  ciliary 
body,  and  iris.  Two  forms  may  be  referred  to.  One  which  is 
comnion  exhibits  numerous  minute  dots  un  the  posterior  surface 

and  chiefly  on  the  lower 
hair  of  tlie  cuniea.  These 
(lots  are  in  part  precipita- 
tions from  theaqueotis  and 
in  part  proliferations  of  the 
endolheliuni.  The  disease 
is  pnmarily  a  serous  Iritig 
or  cyclitis  and  was  former- 
ly called  by  the  inelegant 
name  of  Descemitis.  There 
will  be  faint  circum-cor- 
neal  injection,  discoloration  of  the  iris,  pi-obably  adhesions  of  the 
pupil  and  slijjrht  turbidity  of  the  aqueous  fluid  (see  Y\'^.  132), 

Another  lesion  of  the  cornea  apjKyirs  diiring-  or  after  cyclitis  as 
a  brownish  spot  on  its  centre  and  m  xXa  substancot  which  imdcr  a 
low  ma^ifying' power  is  n-soived  inti>  a  cluster  of  molecules.  It 
stays  for  some  weeks  or  months  and  msiy  not  wholly  disappear. 
The  treatment  will  be  included  in  that  of  the  original  diseast?,  with 
the  addition  of  hot  foinentations.  The  conditions  now  alluded  to 
will  be  again  m*>ntioned  under  the  head  of  sei-ous  iritis.  We  have, 
in  fact,  a  disease  in  which  the  corneal  manifestation  is  subsidiary  to 
a  latirer  process.  But  of  these  post  -corneal  opacities,  which  have  al- 
ways excited  much  curiosity,  we  have  late  investig-atluns  by  Fontan, 
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who  examined  tho  e.vrballs  thus  affected.  Tlie  more  valuable  case  had 
traumatic  irido-cyctit.is.  The  merabnineof  Descemet  was  normal- 
its  ppitheliuiii  w;is  not  proliforati'd,  hut  tho  new  deposits  wi^n-  hcapi'd 
upon  them  iu  little  hillocks,  and  consisted  of  cells,  some  of  which  were 
young  anti  active,  others  citmatt'd  and  dorornicd.  They  were 
rejrarded  as  migrated  and  altcri'd  lymph  corpuscles,  and  between 
them  were  grramilar  particles  supposed  to  he  cement.  Similar  cells 
existed  on  the  iris  and  on  the  anterior  capsule,  and  in  the  anterior 
chainher  \v;is  coa^fulatod  fibrin,  whi^-h  near  the  ins  beeam^r  (Ihril- 
latcd.  In  the  iris  and  tho  canal  «r  Petit '  was  fibrinous  exudation, 
and  the  ciliary  body  was  similarly  infiltrated  and  was  atrophic. 
Tho  deep  \m\v\<  or  llie  clioroid  as  well  as  the  ivlitia  and  optic  nervu 
had  suircred  a  deg-r-ct-  of  atrophy,  and  tlie  arteria  centralis  was 
blockwl  by  a  clot.  The  corneal  lesion  evidently  was  only  an 
outlying  indication  of  a  deeper  lesion  and  not  a  disease  per  se. 
Whether  all  cases  of  kt>ratitis  punctata  may  b»^  so  reg-ardod  ivmains 
to  be  learned. 

Tn  the  patholos'ica!  conditions  of  the  cornea  already  dcscriheil 
various  phases  of  disease  mi;,'ht  he  nddcd  which  arc  rare,  or  which 
do  not  lit  into  oriliiiiiry  classifications.  In  fact,  the  patliolog'y  of 
the  cornea  is  a  lar^^c  Held  of  study  and  is  not  compressible  into 
any  ordinar>'  treatise.    Thu  following  may  be  referred  to: 

A.  A  chronic  hypertrophy  of  the  epitheli<im  at  tlie  linibus  which 
in  time  encircles  theentire  cornea  with  a  densti  whitish  band,  which 
encroaches  for  a  width  of  two  to  four  millimetres  upon  the  trans- 
parent stmeturtf.  ItuS  free  border  is  a  little  elevated  and  abru]>t. 
There  is  no  ulceration  and  no  vascularity.  Sometimes  attacks  of 
more  or  less  catarrhal  coiij  tmctivitis  occnr  and  ara  apt  to  last  several 
weeks.  During- the  Kpriuiur  they  are  said  to  be  more  fretiuent,  and 
from  this  cause  the  disease  has  been  styled  vernal  catarrh,  ll  is 
described  at  length  by  Sacmisch  '  under  conjunctival  affections,  and 
is  perhaps  less  fref|Uent  in  this  country  than  in  Europe.  I  ha\*o 
seen  it  nccasionally,  and  it  has  been  pre%"iovisly  mentioned  (p.  3S2). 

J9.  Kfirntifis  tlemirifwa  e.rtilcpr<tns  mycotica.  By  this  title 
Emmert'descrihes cases  which  begin  with  a  small  superficial  ulcer 
and  extend  in  a  dendritic  or  bmiiching  form  close  under  t  licsurfaco 
niaUinig'  a  figure  I'csemhling  a  twig  of  a  tree.  The  lines  are  white 
and  the  epithelium  is  slied,  leavmg  ulcerated  furrows.  Subjective 
symptoms  are  severe  anil  if  the  case  when  (h-st  seen  is  well  advanced, 
it  will  be  obstinate ;  recovery  occupying  six  or  more  weeks.  Inves- 
tigation found  bacilli  iti  thi-  mflltration. 

The  only  suc^^ssful  tttratnient  w.as  washing  the  eye  with  corro- 

'  K«cuoil  dO|ihthahuol.,  Nov..  1888. 

•  Omr-r.'  niid  S»Lei(iiH*rh,  "  HnndliiK-h."  Brt.  !v.,  S.  ES. 

■CentrBlbliitt  f.  AiiKwiiheil.,  Ort  ,  ISM,  S.  SWi. 
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sivo  sublimatrf",!  to  1,000  (how  ofU>n  is  not  stated). nnd  n^ppated  use 
of  eserine-vasi'lint-'  oiiitmifiit,  20*.  There  Is  no  tendency  to  iritis. 
For  iiioiiths  afti^r  rucovery  the  wliite  streaks  could  be  discenii-d. 
Hatutcn-Gnit' describes  cases  which  in  many  respects  are  similar^ 
but  in  which  the  subjective  symptoms  were  not  so  severe  and  ulcer- 
ation did  not  take  place  over  the  lines  of  inHlt.ration.  He  believed 
them  to  be  mycotic,  but  was  not  able  to  prove  it.  See  case  quoted 
on  lY^yx-  3:18  (see  Fig.  133). 

C.  In  old  cases  of  ^''lauconia  and  simitar  forms  of  def^enenttlve 
disease  of  theglobe,aehronic  intlainniation  attacks  the  curuua  alon|f 
the  line  of  the  lid  opening.  Opacity  begins  at  each  side  within  & 
millimetre  of  the  litnbus,  as  tuimite  tcpecks  which  multiply  and 
finally  after  long  duration  compose  a  baud  or  zone  across  the  struc- 
ture from  two  to  four  mUlimelres 
wide.  It.  sometimes  happens  that, 
besiiles  minute  yellow  dots  which 
are  common,  calcaiiHius  specks  and 
scales  appear  in  such  a  stripe  and 
may  even  eompose  a  continuous 
film.  Of  this  quality  are  certain 
cases  described  by  Nettleship'  in 
winch  the  eye  had  not  lost  vision 
and  for  which  iridectomy  wasavall- 
abli?  aftfir  n'^moving:  the  scales. 
Such  stripes  running-  horizontally 
across  the  cornea  wvro  described 

'^*"  "**  by  Graefe  as  accompaniments  of 

glaucoma  and  irido-choroiditis,  but  there  are  evidently  varieties 
in  their  quality  and  relationships.  I  have  seen  this  band  well 
marked  in  an  eye  lost  by  sympathetic  ophthabnia.  I  did  iridec- 
tomy and  the  whole  vitreou.s  was  foimd  fluid  and  escaped.  The 
cases  rarely  admit  of  benefit  by  any  metlKKi. 

D.  Sclernsis  of  the  cornea  is  a  dense  yellowi.sh  opacity  of  its 
substance  which  follows  upon  some  chronic  afTcctions  and  looks  like 
atheromatous  patches  of  the  arteries— it  is  a  degenerative  change. 

E.  ArcHs  senrlis.or  i/eroHffwi^rjappeai-sasa  gniyish-whitcline 
at  about  one  miltimotrc  from  the  llmbus;  begins  usually  above;  it 
may  encircle  the  whole  cornea;  it  occurs  chiefly  and  frequently  after 
middle  life,  l>ut  sometimes  appeal's  before  tliis  period.  It  consists 
of  fatty  de^neration  of  the  cellules  and  flbrilla-,  and  has  no  special 
Importance.    Its  presence  dn«'S  not  conlra-indicatc  o]>eration8. 


'  Congrt'n  p<iri<Kliqiip  inlt-rnntJonnln,  Coppnhnpen.  ](*fiC,  B.  IIL.  p. 
>  ArcblvMJ  uf  Uphthul.  (Am.  ed.).  vul.  vlii.,  3,  •JH\:i. 
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We  shall  consider  opacitif,  Jt.ffula,  and  staphyloma  of  the 
cornea. 


OPAcm-. 

Thfl  attempt  has  been  nuide  to  classify  opacities  acrorriing  to 
thoir  density,  by  the  nanifs  nubecula,  macula,  leurama,  albu;u:n,  etc.^ 
but  the  terms  luivi-  no  exact  valin-.  It  is  of  i^rt-at  iinpLii'Unice  to 
recogrniso  how  groat  is  thifdistiirharicu  of  vision  which  ahiiost  invis- 
ible opacity  wiH  cause,  if  it  overspread  much  of  the  pupil.  This  is 
oft«n  broug-ht  to  view  amonir  patients  with  strabismus.  To  discover 
a  very  faint  opacity  one  must  use  obHqnc  illumination  In  a  dark 
room  or  examine  with  the  ophthalmoscope  and  feeble  light.  A 
plane  mirror  havinfj  behind  it  a  convex  R-lass  of  three  inches  focus 
will  do  the  beat  scpvioe.  One  may  also  realize  the  injury  to  vision 
on  attempting'  to  see  the  fundus  by  the  upright  image  through  a 

ismall  pupil.  Distant  vision  la  always  wore  disturbed  by  faint 
opacities  than  near  vision.  An  object  will  be  held  at  short  I'ange 
and  no  complaint  may  be  made,  hut  no  glass  will  greatly  improve 
distant  sight.  Sometimes  a  c^'linder  may  be  helpful,  becan.-se  of 
astigmatism,  and  it  fi'ciiuently  is  of  a  mixed  variety,  hut  much  im- 
pravement  is  not  often  ohtiuned.  The  n.se  of  a  stenopaic  slit  (Don- 
dors)  is  seldom  accepted,  because  the  field  of  vision  is  so  greatly 

jleduced.  A  well  (.Urflnwl  opacity  pai'tially  covering  the  pupil  is 
much  less  damaging  to  vision  even  jf  dense,  than  a  faint  hazf  with 
filmy  edf^s. 

The  cure  of  opacities  depc^nds  on  their  density  and  their  extent. 
The  more  recent,  the  inor*'  likely  are  they  to  improve.  So  long  as 
blood-ves-sels  remain  in  tlieirvicinity  the  improveinent  will  continue. 
The  restorative  action  will  goon  for  months,  and  natnnilly  with 
more  energy  in  young  ihjin  in  old  subjects.  Tivatnieni  consists  in 
stimulating  applications,  or,  in  popular  sjtec'ch,  In  using '"something 
to  cut  the  film.''  The  most  serviceable  arc,  very  tlnely  powdered 
calomel  dusted  daily  into  the  eye  and  which  is  especially  suited  to 
children.  Ointment  of  the  yellow  oxide  of  mercury,  gr.  ij.  vel  x.  ad 
I  i.,  tobou.sed  every  night,  or  once  in  two  or  three  nights,  according 
to  susceptibility;  astringent  drops  in  various  strengths,  vi?,,, sul- 
phate of  zinc,  alum,  sulphate  of  cadmium  (not  nitrate  of  silver  be- 
cause prolonge<l  use  stains  the  conjunctiva):  tannin  in  glycerin, 
3ss.ad2i.;  tr.  opii.  diluted,  1  to  10;  sol.  iodide  potass.,!  to  3  or 
1  to  '^:  common  salt,  1  to  5  or  JiO;  hot  fomentations;  powdeixnl 
sugar,  molasses,  etc.  None  have  any  speci!ic  value,  and  one  may 
choose  and  vary  according  to  the  susceptibility  of  the  case.    There 
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will  bfl  rxtrt'tno  variety  in  this  re^rd.  Tlic  object  Is  t,o  irritat*'  iin<I 
cauRi!  hypL'nrrnJa,  not  to  last  lotifrcr  than  a  patient  can  tolerate. 
It  may  be  asuutiied  that  upaeity  will  ^j-uw  Tainter  fur  ul  leu&t  a. 
year  and  sometimes  longer.  In  some  extreme  cases  of  |»annus 
with  very  torpid  coraea  the  crystal  of  sulphate  of  copper  may  be 
app)ie<l  to  its  surface. 

When  no  further  absorption  is  possible  and  a  dense  opacity  ex- 
ists, two  proceedinffs  remain,  and  they  ai-e  often  combined,  vi7,.,iri- 
deeloiiiy  and  tuttooiujj.  An  artllicial  |uii>ii  should,  as  a  rule,  never 
be  made  tlurintf  tlie  recent  sta^r  of  an  upaeity  unless  vt-cy  dense 
and  extensive.  Its  effect  is  to  promote  transpa  ix>ucy  of  the  cumcar 
and  tlie  vision  is  daniaA-fd  by  the  enlarg-ement  of  the  pupil.  When, 
however,  the  pupil  is  covered  or  the  iris  is  prolapsed  and  a  margi- 
nal part  of  the  cornea  is  more  or  less  clear,  im  iridectomy  will  be 
in  place.  Sometimes  a  Tarpe  piece  of  iris  should  be  excised,  as 
when  considerable  cloudiness  covers  the  part  of  Ihe  cornea  wheiv 
the  upt^nin^  in  ihe  iris  must  be  made;  at  other  times  a  small  pupil 
must  be  made  in  case  the  cornea  at  the  site  to  be  chosen  is  rela- 
tively or  really  clear.  It  is  often  dilTlcult  to  do  the  operation  when 
there  is  anterior  synechia  or  partial  staphylmun.  With  a  shallow 
anterior  chamber  a  narrow  Gracfe's  knife  should  be  chosen  and 
cut  at  a  tan^*nt  to  the  edg'e  of  the  cornea.  A  nai'row  iris  knife 
will  serve  the  purpose^  in  most  caseg.  In  some  instances  of  central 
opacity  with  free  pupil,  incision  of  the  sphincter  iridis  by  WL-cker's 
scissors  (pince  ciseaux),  or  bynttnescissoi's  invonte<l  by  Mr.  Carter, 
may  be  possd)le  anil  sufficient.  To  make  a  small  pupil  the  corneal 
wound  must  be  small,  it  must  not  Ir-  very  obiitjue,  else  the  mternul 
wound  will  not  lie  at  the  desii-ed  point,  ajid  a  Tynvll's  blunt  hook  i» 
better  suit<'d  to  the  removal  of  a  small  piece  of  iris  than  forceps. 
The  sliank  of  the  hook  must  be  soft  to  pi-rmit  bending  at  any  angrle. 
Good  jud^ient  and  considerable  technical  skill  are  often  required 
in  dealing  with  the  cases  we  .ire  now  consider  I  n;?,  Tlu^  spot  at 
which  a  pupil  is  to  he  placed  is  frvquimlly  not  a  inat1;er  of  <tiscre- 
tion,  because  there  may  be  only  one  clear  region  If,  liowever,  a 
choice  is  possible,  the  lower  scgineni  of  the  cornea  is  to  be  preferretl 
to  the  upper;  downward  and  inward,  or  downwanl  and  outward 
are  the  best  localities.  If  there  be  only  one  ;ivatlable  eye  and  the 
upper  piirt  of  the  cornea  must  be  chost'n  for  the  pupil,  a  free  divi- 
sion of  the  superior  rectus  muscle  ■will  both  turn  the  glolK*  some 
degrees  tinwn  and  lu-lp  the  lifting  nf  the  upper  lid  by  co-ordinate 
action  so  as  to  hnn;r  the  pupil  to  bear  for  vision.  This  must  not 
of  course  be  done,  if  the  other  eye  have  good  vision  or  if  there  be 
any  attempt  at  binocular  vision. 

The  degree  of  sight  gained  by  an  aii.iflcial  pupil  is  rarely  good. 
The  cur\'c  of  the  corneal  margin  is  always  irregular,  it  is  usually 
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Tiiado  more  so  l\v  tho  att4>ndinp'  inflammation— we  ofton  must  dea.1 
■with  n.  Imzy  struftiin*,  and  it  happens  soitietinn-s  that  the  Kmis  is 
partially  or  perhaps  wholly  iipnqiir.  It  is  not  oft<m  that  a  patient 
is  HHubled  to  ruad  exc^'pt  at  a  very  short  di^tanre.  Hul  tho  Jihility 
to  jiro  about  alLtiK',  lo  see  lari^e  objectii,  and  emancipation  ri^im  ab- 
solute blindness  or  heljrlessness  is  a  ffi'cat  boon.  The  enlarg^enient 
of  the  field  on  the  si<le  which  othenvise  would  bo  blind  ia  ample 
justification  of  the  openition.  It  may  be  remarked  that  because  in 
one  eye  the  jmpil  is  central  and  in  the  other  it  may  be  ut  Ihe  mar- 
gin of  thecurnea^  this  cuiitUtiun  dues  not  involve  diplopia.  Patients 
will  seldom  use  two  such  eyes  in  combination,  because  they  ditler 
greatly  in  acuity,  but  if  diplopia  occur  it  is  due  to  want  of 
proper  diivclioii  of  the  eyes,  not  lo  the  optical  disapree- 
ment. 

Terj'  dense  opacities  which  are  a  bkmish  both  to  sight 
and  to  personal  appearance  may  be  tattooed  with  India 
ink,  as  was  su;7^'sted  by  Wecker.  Some  improvement  of 
vision  is  gainetl  by  doinj^  it  where  an  artifirial  pupil  has 
been  made,  heruuse  the  cpiantity  of  diffused  lip^ht  entering 
the  eyes  is  reduced.  The  most  favonible  conditions  are 
when  the  coniea  is  normally  or  abnoniially  thick. 

The  ink  will  nut  lodpe  in  a  thin  and  staphylomatious  cor- 
nea, and  in  such  cases  tho  operation  sometimes  sets  up  dis- 
agreeable n-action.  Recent  cases  must,  of  course,  be 
avoided.  Sometimes  the  piffment  is  introduced  into  the  trans- 
parent cornea  to  diminish  the  injuhi>Ms  in(ln*Miee  of  a  larfje 
iridectomy  upon  vision:  it  acts  as  a  kind  of  diaphragm. 

The  fine  (and  expensive)  quality  of  ink  is  to  be  used.  Tlie  end 
of  tlie  stick  should  hi-  soaked  for  an  hour  in  water  to  m:ike  it  pusly, 
and  a  bit  of  the  paste  equal  to  the  size  of  the  spot  to  be  colored 
placed  upon  the  cocainized  cornea.  P»'rfoot  anaesthesia  can  bo  pro- 
cured by  using-  a  4i^  solution  of  muriate  of  cocaine,  two  or  three 
times.  Fixation  of  the  ^lolie  by  forceps  whirli  have  no  teeth,  or 
whose  tips  are  made  of  tortoise  shell,  avoids  wounding  the  conjunc- 
tiva (although  nnt  the  possibility  of  teanuff  it),  and  the  consecpient 
Cbance  of  staining  it  liy  overflow  of  the  pi^rment.  Nnnierous  and 
rather  foreible  pi'icks  with  a  handle  of  needles  driven  oblicpiely  in 
various  directions  will  force  the  ink  under  the  epithelium,  and  if  it 
be  thick  enough  one  sitting  may  sufflce  (see  Fig.  134).  If  needful 
the  proceeding  may  be  repeated.  In  some  cases,  especially  if  the 
cornea  is  thin  ami  vascular,  the  pigment  is  absorbed  and  disap- 
pears in  a  year  or  a  few  months.  It  has  been  found  in  I'enmte 
parts  of  the  cornea,  whither  it  had  been  carried  by  the  wandering 
cells.  On  the  other  hand,  I  have  recently  seen  a  patient  in  whose 
eye  tho  blackened  spot  remains  eight  years  since  I  made  it.     Tliese 
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tleposita  have  not  been  known  to  caus(^  any  imtnl.ion,  althoujrb,  as 
8t^U;ii,theoi>eralion  sonietiiiiescausua  reaction.  A  series  of  needles 
arraiiKfil  side  by  sid»^  is  iiivrenibk'  W  a  tsinyle  fri'ouved  ne«dle.  ll 
uccui's  to  me  that  a  catie  of  sympathetic  ophthalmia  after  tattooing: 
has  \x^n  reported. 

A  calcareous  deposit  sometimes  fonns  upon  tlie  exposed  part 
of  the  cornea  in  eyes  degt^nerated  after  iritio  choroiditis,  after  inju- 
ries, as  well  »s  upon  staphyloma  tons  corneas;  the  tissue  msiy  other- 
wise be  clejir,  Tlie  deposit  occurs  beneath  tlie  epitheiluiii  In  irivfiu- 
lar  species  ami  lines  and  slowly  increases  during"  years.  It  causes 
no  irritiition  until  it  attains  considerable  size  and  causes  erosion  of 
the  epithelium;  thou  it  acts  as  a  foivign  body  and  should  he  scrajied 
away  under  the  influence  of  cocaine. 


FlSTCLA  OF  THE  COBNEA. 

If  perforation  take  place  so  that  the  pupillary  cdg^p  of  the  iris  is 
caufi"l>t  in  the  hole,  it  sometimew  happens  that  ocelusiun  docs  not 
occur,  but  the  canal  becomes  Lined  by  epithelium  and  remains  per- 
manent. A  leakajre  of  aqueous  ^es  on,  the  eyeball  becomes  soft 
and  irritable.  Usually  this  happens  after  seveix'  and  extensive 
ulcerations.  The  point  of  perforation  is  denoted  by  a  black  spot,  at 
which  a  little  of  the  iris  may  be  seen  and  the  cornea  will  be  very 
thin.  The  accompanying:  conditions  may  bo  various;  I  have  known 
an  instance  in  which  a  fistula  remained  for  seven  and  a  half  ycai-s 
and  Insisted  all  treatments  Tlie  whole  eoniea  was  opa<|ue  and 
iritleetomy  was  impossible.  Several  attacks  of  inllammatioD  oc- 
curred and  I  performed  enucleation. 

Treatment. — The  attempt  should  be  made  in  recent  cases,  to 
cause  adhesive  intlanimation  by  touching?  the  fistula  with  this 
actual  cautery,  using*  a  fine  point,  or  with  a  sharp  point  of  nitrate 
of  silver.  Tlie  latt-er  will  caust*  more  reaction  than  the  former.  If, 
after  fair  trial  this  method  fail,  an  iridectomy  will  generally  suc- 
ceed. Besides  the  surgical  measures,  rigorous  occlusion  by  n  band- 
agti  should  be  enforcetl  and  sometimes  this  alone  will  suillce.  In 
very  few  instances  will  removal  of  theeyc  be  demanded.  ItsbouM 
not  be  practised  U  any  useful  sight  can  be  secured. 

Stapuyloua  Corxel«. 

This  deformity  is  a  usual  otitcome  of  extensive  ulceration,  and  is 
explained  by  the  pressure  of  thi^  intnocular  contents  upon  tbo 
fresh  n*|Kirative  nniterial  Ix'foiv  it  has^iined  strenjfth  for  proper 
resistance.  For  a  period  lasting:  sometimes  for  weeks,  while  tho 
neoplastic  stnietures  are  young,  they  have  a  certain  translucency 


THE  CORNEA. 


:\S3 


y 


Wr 


.> 


whicli  deludes  the  patient  into  supposinir  that  useful  sight  will  re- 
main, ami  the  inexperienced  physician  may  sliaro  the  snmc  belief; 
but  tfradiially,  as  thi-  tissues  piin  thickness,  disicemment  of  objects 
becoiiH's  mure  vague,  and  Itnally 
uothiug-  but  quautitutive  percep- 
tion reniainti.  The  new  nieni- 
branc,  \viuch  takes  the  place  of 
the  destroyed  coraea,  as  it  bul|i:es 
forward  acquires  inoi-e  resistinir 
power,  and  finally  an  inx-fpilar 
conical  or  rounded  prnniinence  of 
more  or  less  opaque  hue  i-euiains, 
which  constitutes  a  corneal  sta- 
phyloma. Ill  soitie  eawes,  where 
the  whole  cornea  melts  away,  the 
tran»part;nt  lens  with  iindumai^ed 
capsule  pix*sents  iUself,  and  ]>er- 
suades  the  patient  that  the  sad 
progmosis  which  had  been  ^ven  cannot  be  true;  but  a  %*eil  of 
opaque  tissue  slowly  forms  which  shuts  off  sight. 

The  term  staphyloma  simply  si>»nifles  a  bulging,  and  we  may 
have  a  great  variety  or  forms.  Tito  shape  may  he  conical  with  its 
apex  (-(mtral  or  lateral:  it  may  be  plnhular,  it  may  have  a  lobu- 
lated  surface  (likened  to  a  bunch  of  grapes);  it  may  bu  limited  to 
the  cornea  or  involve  the  ciliary  region,  or  bo  accompanied  by  dis- 
tention of  the  whole  globe  (see  Fips.  135,  13G).  It  may  be  densely 
whittf  or  bluish,  and  traversed  by  larg^.  vesstOs:  it  may  Iw  thin  and 
dark  colored.    The  iris  is  commonly  adherent  to  and  incorporateil 
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with  the  cicatrix.  The  lens  is  generally  opaque  or  may  have 
escaped,  or  have  been  wholly  or  partially  abfiorhed.  The  deejier 
structures  may  have  mjdergone  morbid  changes;  but  often  per- 
ception of  light  remains. 

The  tension  is  usually  in  excess,  but  the  yieklinff  of  the  tisanes 
commonly  averts  serious  g-Iaucnmatous  symptoms.  But  in  Fig. 
137  the  optic  nerve  is  deeply  cupped  and  the  retina  detached. 
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Complications,  however,  arise,  in  case,  as  is  nol  infrequent,  acute 
inflammation  occurs.  Then  there  will  Vie  intense  injection  and 
exlrt'ine  pain,  and  serous  cfTusion  in  the  lids  and  other  tissues. 
Suppuration  and  ulcci-ation  may  attack  a  corneal  staphyloma. 
The  oiitjrrowth  may  be  so  f^ivat  as  to  push  the  lids  Tar  funvard, 
anfl  it  may  become  impossible  to  close  Ihcin  duriiig^  sleep.  It  is 
noteworthy  how  the  upper  lid  adapts  itself  to  an  advancing' 
staphyloma  and  succeeds  in  protecting?  it.  On  the  summit  of  u 
staphyioHia  calcareous  deposits  sometimes  form  and  cause  exti-emo 
irritation.  We  meet  the  deformity  ofteuesl  as  the  result  of  oph- 
thalmia neonatorum,  or  small-pox  or  ^norrhtral  conjunctivitLs. 

Trealiiu'fti. — With  a  lar^f  perforation,  if  stiiphylonia  thivu.lens 
and  considerable  clear  cornea  ivmains,  we  may  retard  or  reduce  its 
growth  by  a  broad  iridtTtomy.  This  will  be  feasible  when  tliere  is 
no  considers ible  conjunctival  secretion.  If  during'  the  acute  sla^e 
i>[  an  inllammaiion  the  whole  cornea  has  buL-n  swept  away  and  the 
lens  lies  exposed  to  view,  it  will  be  well  to  open  the  capsule  and 
permit  its  escape,  thereby  promoting  a  tendency  to  collapse  of  the 
eye,  rather  than  to  the  formation  of  staphyloma. 

During  the  formative  stage  of  a  staphyloma  repeated  puncture, 
especially  while  the  cicatrix  is  thin,  will  check  or  prevent  itsgrowtJi. 

Wliirn  a  staphyloma  has  bci-n  fully  established,  it  is  often  niH>d- 
less  to  do  anything  with  it,  especially  if  the  subject  be  very  young- 
and  if  it  be  practically  stationary  in  size,  and  not  large.  When  be- 
cause of  its  si/.t'  or  for  any  i-uason  impi"o\'emeut  is  desii*ed,  wo  may  in 
some  cases  perform  iridectomy  pro^'itled  the  cornea  is  alone  involved 
and  is  in  part  transparent  (.see  Fig.  \'il>).  Care  must  be  taken  not 
to  confound  with  tht^se  cases  those  in  which  the  projection  may  be 
seini-ti-ansparent  and  large,  including  the  whole  anterior  part  of 
the  globe,  and  wliich  are  sometimes  called  by  llie  name  of  mcgal- 
opbtlialmus.  They  are  often  instances  of  intra-uteriuc  iiido-cycU- 
tis  and  iheivfore  ctingi-nital.  The  same  pathological  process  may 
be  added  in  the  ordinary  develoimietil  of  staphyloma  and  issue  in  a 
similar  enlargement.  For  sucb  conditions  a  succession  o[  irtdec* 
tomies  may  accomplish  i-eduction.  Sclerotomy  is  sometimes  prac- 
tised, and  in  one  or  two  instances  I  hav<'  elfected  the  desiivd  result 
by  entire  avulsion  of  the  iris.  Reference  will  be  made  to  this  mat- 
ter in  tlie  chapter  on  iritis. 

When  poniplete  iiiid  obtiusivCjthe  purpose  of  treatment  is  to  re- 
duce its  size,  and  make  possible  the  wearing  an  artificial  eye.  In 
some  instances,  where  no  visual  improvement  is  pxpectcd,  it  is  bet- 
ter to  attempt  iridect,omy  rather  than  to  remove  any  portion  of 
the  cicatrix.  There  may  be  only  a  bluish  semi-transpaivnt  corneal 
margin,  through  which  the  ati'ophi[>d  iris  is  visible.  A  narrow 
Graefc's  knife,  supplemented  by  sharp-pointed  scissors  cur^'od  on 


THE  conysA. 


385 


the  flat,  will  mak^i  an  a<tr<)tiatp  innrgjnal  wound  and  shrodH  of  iris 
may  be  torn  out.  Tliere  is  daitfrer  of  loss  of  vitreous,  but.  bv  jjivat ' 
caxv  a  result  may  be  ublaiiifil  \vbii:h  will  avoid  tho  risks  of  an  t-x- 
cision  opuratiiHi.  Th«  prociM-ding-  amounts  simply  to  sclerotomy, 
and  the  abat^-ment.  in  size  is  gained  by  tUe  proturcment  of  a  Ibiii 
tiltration  cicatiix.    8ucb  a  pi-octtwiiuj.'  admits  of  ivpetition. 

For  many  cases  we  aitr  obli^e«l  to  choase  between  excision  of 
the  staphyloma  and  rt^moval  of  the  globe.  In  f:ivor  of  tht;  fonner 
is  the  much  belter  stump  on  which  to  rest  a  g-htss  eye;  and  a  care- 
ful regard  to  personal  appearance  is  extremely  iiui>ort!int.  It  often 
has  great  influence  in  the  procurement  of  employment,  especially 
anions' clerks,  seamstresses,  ete.  I"  chikli-en  enucleation  must,  if 
possible,  be  avoidpLl.  because  the  soft  tissues  of  the  orbit  may  not 
keep  up  a  pi*oper  development  during:  the  chikl's  frrowth.  When  all 
proper  allowance  is  made  for  these  considenitions.  in  a  certain 
numbcT  of  cases  enucleation  will  bo  practised.  This  will  be  done 
when  there  is  a  tendency  to  attacks  of  inllaitiniation,  when  there  may 
he  irritation  of  The  other  ej-e  more  or  less  sympathetic  in  chamcter, 
and  this  maybe  superflciaU/.e., conjunctival, or  more  dei'ply  seated. 
1  have  known  myopic  persons  for  whom  enucleation  of  a  staphylo- 
niatous  g^lohe  was  the  only  suitable  proeeedinfc*  hecau^ie  no  risks 
could  be  taken  of  the  integrity  of  the  n^maining'  eye.  This  prin- 
ciple applies  of  com-se  to  all  piTsnns,  atui  if  there  be  reason  to  ap- 
prehend sympathetic  trouble  of  a  jrood  eye,  the  dis*'ased  eye  must 
be  removed  in  toto.  It  also  happens  that  patients  cannot  affoi-d 
the  long-er  time  and  g-ivater  attention  recpiired  for  tho  healiui*  pro- 
cess after  pjirtial  removal.  To  them  a  better  appearance  maybe 
less  important  than  quick  recovery  and  :il)solut«  ininiunity  fi-om 
future  risk  or  annoyance. 

Partial  removal  is  done  in  various  ways  according  to  the  shape 
and  size  of  the  staphyloma.  If  very  thick  and  conical  the  apex 
may  be  sliced  off, the  lens  evacuated,  the  paHsthoroutflily  cleansed 
with  sol.  corrosive  sublimate,  1  to  b,WO,  and  the  eye  closetl  with  a 
bandage  and  absorbent  cotton,  Kwp  the  latter  moist  with  sol. 
corrosive  sublimate,  1  to  ;(,0'ii^.  The  wound  will  slowly  cicatriae  and 
tbeiv  may  he  no  unpleasant  reaction. 

If  the  mass  is  more  globular  a  sector  may  be  excised  like  a 
quarter  of  an  orange,  by  transfixing  with  a  Graefe's  knife  and 
completing  the  removal  with  scissoi-s;  then  draw  the  edges  to- 
gether with  from  one  to  three  fine  black-silk  stitches.  When  the  in- 
CLsions  and  punctures  do  not  go  beyond  the  limhus  this  proceetliiig 
is  entirely  safe.  For  greater  security  the  base  of  the  stiiphyloma 
may  be  transfixed  by  one  or  two  common  discission  needles  whii-h 
serve  to  prevent  loss  of  vitreous  and  to  handle   tho  globe.     The 

incisions  in  the  coniea  may  he  vertical  (see  Fig.  138). 
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Whrn  wo  have  a  larger  distontion  lo  ileal  with,  Inrhiding  the 
trihary  refirion,  a  tiioPL'  sei'ious  inetbod  lias  to  be  used.  A  larg« 
wound  opening  the  eyeball  is  liable  1«  be  foHowM)  by  intraocular 
h»'niorrliaj?e,  because  all  tlie  tissues  luive  degtMierated  and  BTiive 
iuJIanimalion  may  fwlluw;  friH;  loiwot  vitreousis-ihevitablc.  Toprv- 
vent  It  Mr.  Critchett  proposed  to  pass  three  needles  verticaUy  across 
the  globi'  iH^hind  tbo  point  where  altscision  is  to  be  practised,  and 
then  ivrnove  the  staphyloma.  The  thrends  of  the  needles  should 
then  be  drawn  throH(,'h,  and  the  eye  may  he  shut  without  loss  of  its 
contents  or  much  risk  of  bleediuB-.  The  sutures  pass  thnm^h  the 
ciluirj'  region,  which  is  objectionable  both  on  account  of  liahillly  to 
immediate  inflaumiation  and  also  to  possible  sympathetic  trouble 
in  the  futuixr.  To  avoid  this  risk  Di.  Knapp  dissects  the  conjunc- 
tiva away  from   the  base  of  the  slaphylouia,  passes  throuffh  it 

the  threads,  abscises  the 
cornea  and  draws  the  con- 
junctiva over  tlie  opening-. 
In  either  case  one  may  re- 
move the  lens  if  it  be  pres- 
-  ent.  I  have  seen  serious 
ivaction  follow  Ifotli  the 
above  methods  of  operat- 
ing, and  seen  it  extend  to 
severe  orbital  ceUulitis. 
This  experience  took  place  when  anti-septic  methods  were  not  in 
iisu.and  I  can  well  believe  that  at  the  present  time  very  different 
results  may  ho  the  rule.  I  should  rijrldly  keep  the  eye  oeehided 
from  contamination  with  fc-vrms  by  irrig-ation  with  sol.  corrosive 
sublimate  both  during  the  operation  and  for  all  the  period  of  lieal- 
infT,  which  would  be  ten  to  Urteeii  days. 

R4>tention  of  the  viti-eous  is  aimed  at  in  the  above  operations, 
as  a  means  of  avoiding  intra-ocular  hemorrhaj;e.  But  the  walls  of 
the  g-Iobe  may  be  so  thin  in  cases  of  very  great  enlargement  that 
one  may  better  excise  the  anterior  half  of  the  globf,  wipc^  out  its 
contents,  and  wattin;?  imtil  all  hlet'ding  ci'ases,  may  put  in  stitf'hes 
to  draw  together  the  edges  of  the  selera;  then  apply  coltx>n  and 
bandage  and  soak  continuously  with  sol.  corrosive  subUniate.  In 
alt  the  above  u[H!nition8.  if  the  eye  is  extensively  openctl  it  will  be 
prudent  to  use  ether  or  chloroform  mtlier  than  cocaine  to  Insuro 
quietness  of  the  patient. 

Mr.  Snell  pi-oposes  to  put  a  hollow  fflass  sphere,  which  he  calls 
an  artilicial  %itnrou9,  Inside  the  sclera  after  all  its  contents  are  re- 
moved, and  let  this  remain.  He  claims  advantages  for  wearing  a 
glas-s  eye.  The  healinp  requii-es  some  w'ecks  and  the  method  has 
not  been  largely  adoptwl  (see  future  chapter). 
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Cornea  Conica,  Stapmyloma  PELrxciDCM. 

The  cornoa  soiiLctimcs  chancres  Us  curve  to  such  a  dcfiree  as  to 

bpcomp  visibly  (IpfornKHl  j-ct  tninsparcni.  This  process  is  not.  in- 
flaininatory,  but  srcijis  to  depfiid  upon  iitrophy  of  the  substance. 
Becjiusu  the  eontipicuuusly  conical  cunditioii  waa  the  llrHt  Xxi  l>e  no- 
ticed the  disease  Is  known  by  this  name.  The  shape  may  be  more 
or  less  tflobulur  or  of  some  irfegular  tyi>e.  and  iT  conical  the  apex 
may  be  central  or  is  more  usually  below  the  centre  of  the  cornea 
because  influenced  by  tbt"  pressure  of  tlie  bonier  of  the  u])per  lid. 
The  disease  belongs  chtt-Hy  to  the  juvenile  period  of  Hfr,  i.e.,  be- 
tween ten  and  twenty-flve,  althoug-b  it  may  be  set  up  much  Inler. 
It  pi-o^rresses  slowly  durinp-  sevei-al  years,  seldom  rapidly;  it  oi-di- 
iiurily  eoities  to  ,a  stand,  yet  progressive  cases  are  seen  in  which  an 
extreme  rUuifration  tahes  place,  Suc!i  are  (Ijrured  by  Voti  Aininoii 
and  l>alryniple  and  others.  Rupture  ha.s  been  reported.  Imt  this'is 
excessively  raiv.  At  its  bej^iniiinj;  and  during'  its  progruss  there 
will  be  pain  and  marked  symptoms  of  astlienopia.  Distant  vision 
will  KTow  bad,  objects  will  have  to  be  brought  close  to  the  eye,  and 
if  ihi'  attempt  Ik  made  to  correct  the  near-sif?hte<iness  by  oniinary 
glasses  tbeiv  will  be  little  or  no  success.  All  such  grlasses  cause 
pain,  and  if  they  improve  sight  do  not  brinp  it  \\\i  to  standai'd. 

Diagyinsis. — For  pronounced  cases  ifeopnition  is  easy  because 
theiv  is  a  peculiar  brilliancy  in  the  reHi-x  from  the  corrn^a  and  the 
fonn  may  he  conspicuous  whether  viewed  in  faeeoria  profile.  Seen 
from  the  side  the  top  of  the  cone  looks  dark  because  of  total  reflec- 
tion of  li^ht.  As  a  fact  if  very  thin,  the  summit  of  the  cone  issome- 
tiiues  a  little  opaque.  Dnrinsr  the  incipient  sta^e  we  make  the 
diaj^osis  by  the  mirror  of  the  ophthalmoscope,  by  Placido's  disc, 
and  by  the  ophtlialnioineter  of  Javal  and  SeliioUz.  Ilhiniinat4>d  by 
a  feeble  liffht  and  viewed  with  the  ophthalmoHcopo  from  twelve  or 
sixteen  inches,  as  the  lipht  is  made  to  play  from  side  to  side  over 
the  cornea  a  shadow  appears  at  the  sinnniil  of  the  curve  which 
comes  and  goes,  an^l  may  assume  a  vorti'X-like  shape  as  it  varit^s  in 
extent;  if  the  vessels  are  seen  they  will  be  broken  and  twist''d 
and  not  of  the  same  size  as  viewed  through  dilTerent  localities. 
Inspection  of  the  fundus  by  the  inverted  ima^*'  displays  iiTegnlarity 
in  the  refi'action  winch  beciinies  very  noticeable  if  the  ohjiTtive  lens 
hi' moved  from  side  to  side,  Insp«'clion  by  the  uprij^lit  ima^-e  is 
unsatisfactory,  because  it  is  impossible  to  see  a  continuous  Held 
with  one  con>H"lion  and  often  no  ffl ass  will  afford  a  proper  view. 
Tlie  veasiMs  appear  distorted  and  broken,  an<l  one  calls  to  mind 
tlie  elTect  caused  by  looking  through  bad  window  g'laas.  The  optic 
nerve  is  irrejrularly  elon^rated  and  Its  ining-i?  shifts  with  the  point 
of  view,     [f  a  |>atiunt  faces  the  ^s  li^ht  and  this  is  condensed  by  a 
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tw<>-tncli  lens  upon  the  axis  of  \nsion,  an  ohs*Tvt?r  lo 
cyi'  from  the  side,  i.e.,  at  rifi'ht  atiplfs  to  tho  lim»  of  ilhuaat 
will  in  Tnai'ked  caaes  see  a  red  reflectioD  of  lij^t  from 
siiKacc  of  the  aiH'jc  of  the  conr.     It  will  g-litter  as  daw, 
utider  the  ordinary  mod«  of  illuminating^  the  eye.    TJvim 
I  hnve  tiiatle  for  the  flrtit  time  within  two  years.    It  had 
l>reviuu»ly  noted.  h 

Placido's  disc,  referred  to  on  pa^  134,  Kives  a  simple^ 
ing  eihihitinn  of  \\\c-  dt-fonnity. 

If  the  eomea  be  exHUiineil  hy  the  ophtha1mom4'ler,  Uw  ii 
of  the  test  objectji  will  tmdei^o  various  distortions,  the  aU 
ciirniii^  eun'iHl,  and  it  will  Ik".  im possible  t(»  {.Hve  any  accu 
tbeineasurements.  There  will  belbemost  irregularfi 
inatisnif  and  It  will  attain  very  large  de^^rrees,  often 
.dioptries.  An  interesting  fact  revealed  in  this  exanii 
1  h;ive  seen  the  inia^'spuisiile  synchronously  with  tht*  pu 
is  evidence  of  irreal  thinness  of  tlie  eomea.  It  is  also  iioTiri 
the  cur^'e  of  tho  cornea  constantly  chanj^es  under  the  MB 
the  lids,  <r8j>ocl;illy  of  the  upper.  ■! 

In  iisin^  trial  g-lasses,  while  nstigrmatisni  may  be  reoil^ 
nut  the  symptoms  are  variable,  the  lines  in  Green's  card  s 
be  pur\'ed  and  ilie  patient  makes  contradidory  aiiswei-s  and 
\w  made  tu  accept  any  enmbination  which  fully  corrects  the 

Treatment. — Duringr  the  early  period  we  must  find  lh< 
which  shall  Ik?  the  t>est  approximate  correction.  Tlie  Hteno[ 
placed  iu  the  moridians  of  (ifreatost  and  least  curvature  doc 
service.  With  it  Wf  us**  only  spherical  glasses.  Belter  Ih: 
is  Dr.  Thompson's  way  of  employing  Scheiner's  cxpt*nmeDt 
79).  For  this  a  lartrt?  pupil  isre(|uin.'d  nml  uiie  may  have  tow 
pla.  The  patient  looks  thi*ough  two  minut«  holes  i]i  a  bl 
disc  which  are  either  three  or  four  miUimetres  apart. 
pas!i;trht.  not  moi-e  thiin  one-half  inch  liiirh.  at  twenty 
darkened  room.  Over  one  of  the  holes  a  red  i^rlass  is  place 
such  an  anangemunt  a  patii^nt  sees  two  lights  wh«i  thi 
stand  in  a  meridian  of  the  eye  whos**  ivfnietion  is  ami^tro] 
the  niondian  be  myopic  the  red  lifjht  will  be  seen  on  the 
agpws  to  the  position  of  the  bole  covered  by  th<'  n-d  gliw 
meridian  be  hyiwropic,  the  ^\'d  MgM  will  be  found  hjkm 
opposiU'  to  the  position  of  the  hole  covered  by  the  a-ed  glasi 
holes  are  to  be  placed  in  meridians  whkh  cause  the  widt 
lejLst  st'pa r.ition.s  respectively  of  the  images.  The  discfsii 
in  the  trial  frame,  and  by  noting  the  heha\i«r  nf  the  imagrs 
turned,  and  the  place  occupied  by  the  red  lifrbt.  one  mm 
spherical  glasses  hrinff  tli«  imnjres  together,  in  each  pnnri| 
ridian.     One  will  often   fliul  myopia  in  one  meridian  and 
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THE  CORNKA. 

«jHa  in  another.  The  principal  mericliiiiis  aro  not  alwaj^s  exactly 
at  rijrht  angles  to  each  other.  The  ditFerence  in  optical  value  of 
the  meridians  frizes  the  proper  cylinder,  and  vision  may  then  be 
ti-ied  by  the  test  letlei-s. 

It  is  by  no  means  rare  that  simple  convex  cylimlrlcs  are  to  be 
preferred  without  spherical  forn*etion.  In  some  cases  concave 
cylindrics  place*!  at  rifjht  aug-les  to  convex  cylindries  ijivo  a  (latter 
field  and  bettor  vision  than  spherico-cylindries.  In  all  cases  the 
extent  of  field  is  quitiC  limit^Hl.  Great  patience  is  rinjuii-ed  in  work- 
inj:  out  the  best  practical  result  fur  such  cases.  The  curve  of  the 
cornea  is  inconstant  and  a  sli^'ltl  turn  of  the  eye  altera  the  refrac- 
tion. Wo  must  not  finally  depend  on  the  result  as  fouml  with  atro* 
pine,  Imt  corrw.t  it  by  future  trials  and  l«'t  the  t-xperience  of  the 
patient  control  the  ultimate  choice.  The  glass  which  sen*es  for 
distance  will  not.  always  suffice  for  near  work.  Much  hitilude  must 
bf  allowt'd  fur  pei"snna]  peculiarities  and  only  persistent  ajid  intelli- 
gent triiil  can  tlecide  what  will  serve  best, 

A  su^JTgeslion  by  R^ehhuan'  proposes  hyperboloid  leiisi'S  for 
coiTectins:  the  error  of  conical  cornea.  He  makes  two  systems 
calknl  respectively  A  and  B.  In  system  A  the  axis  of  tlic  hyper- 
bola is  one-third  of  a  niilMmetiv.  In  system  B  the  axis  is  two 
millimetres.  In  each  system  are  eleven  number's.  Each  glass  is 
thirty  niillinu'tn's  in  diameter.  It  has  not  b<«'n  my  fortune  to 
meet  a  case  to  which  these  ^Ias.ses  have  been  peculiarly  adapted, 
but  Dr.  Hay,  of  Boston,  has  found  such  cases.  In  theory  such 
glasses  ou^bt  to  be  a  couiplete  correction  for  sume  cases,  but  there 
is  clinically  no  regularity  m  the  type  which  they  assume,  hence,  no 
regular  cur\*e  is  applicable  to  all.  The  choice  of  the  best  hyperbo- 
loid glass  must  be  made  experhncntiiUy,  and  its  position  must  lie 
shifted  until  the  most  useful  spot  is  discover*-*!.  When  successful  a 
larger  and  flatter  field  as  well  as  better  vision  are  gained. 

When  a  case  has  gone  too  far  for  correction  by  glasses,  surgical 
measuiv-s  may  l«i  employtNl,  Paracentesis,  unless  ivpeated  a  great 
number  of  times,  has  no  value.  Iridectomy  has  bi^en  iMuployed  with 
a  view  to  diminish  the  derormity,  but  in  this  respect  it  has  little 
value:  by  displacmg  the  pupil  and  supplementing  it  by  tattooing 
the  apex  i>r  the  oorntyi,  it  is  said  that  useful  results  have  been  se- 
cm-ed,  liitled  by  suitable  glasses.  But  the  cornea  is  too  thin  to  ad- 
mit of  being  colored  and  without  doing  it  Ihe  artificial  pupil  eonfei's 
very  moderate  iH-neQt,  or  it  may  prove  detrimental  to  sight.  The 
operation  of  indesis  (Critchelt).  by  which  the  pupil  is  drawn  to 
one  side  of  the  cornea  and  made  to  adhere  by  tying  a  Hue  thread 


>  Kiln   Honatsbmtier.  Julv,  l«tjt,  p.  U03 :  Berliner  Klin.  Wocheosehrlft, 
1880.  >•«.  31. 
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around  lhL>  little  prolapse,  has  in  some  cases  provoked 
ftyuipatbutic  Iroulilu  of  the  otlier  ey*!.  Its  opficAl  ctriYt 
but  it*  risks  have  cuuscU  it  to  U*  bid  aside.  31r.  Cntvhvltl 
that  if  the  wound  wei-e  phiced  not  in  the  liiiibus  biH  at 
ablt^  distance  inside  the  margin  of  the  cornea  the  injnriotuij 
effects  would  not  occur.  Bui  other  methods  arvavailahlc  tow 
such  ohjt'ctions  do  not  apply:  they  consist  in  rt^moving  portioi 
the  cornea  either  nicH'hanically  or  by  setting  tip  ulceratina.  Elxc 
of  the  apex  by  a  Oniefy's  Ivnifir  and  scissors  and  drawing Ihewi 
tugvtiier  by  fine  siituix'ji  has  \)wn  practised.  It  is  ;i  vory  dd 
procee<tinj<,  but  entirely  feasible,  as  my  experience  ttrsti 
gtiiches  must  he  of  the  Hnest  tllament«  obtained  by  unr 
twisted  silk,  and  the  curved  needles  both  vejy  small  and  4] 
made  expressly  for  the  purpose.  The  whole  corneal 
eluded  and  the  stitches  must  come  out  in  two  days. 
be  no  prolapse  of  iris  nnd  the  scnr  may  be  very  stnnll. 

Mr.  Bowman  removed  a  disc  from  the  summit  of  the  corw 
a  trephine  or  sharp  ])uncli  which  cut  its  way  through  by  rott 
and  the  ojwiiing  was  left  to  close  by  gi-anulatioii.  Prolapse  € 
iris  ensued  and  jLrenerally  iridectorny  became  necessary. 

Omefe  caused  ulceration  by  shaving'  oil  the  surface  of  Itic 
and  touching  the  spot  with  solid  nitrate  of  silver  for  suoct 
daysuntil  an  ulcer  was  caused  with  suppui-ation.  Thiswastn 
in  the  usual  way,  and  after  it  had  heali*d  the  cornea  wou 
flatter.  Sevenil  muntlis  later  Iridectomy,  tattouiiip.  and  gl 
completed  the  ti-eatmeiit^  This  tnethod,  it  is  evident,  is  atte 
with  some  risk  and  requires  considerable  tune  for  its  acctwj 
ment. 

A  method  less  dangerous  and  more  prompt  {Hirscht 
touch  the  apex  with  th«'  actual  cauterj*  over  a  small  surface  11 
can  be  easily  defined  and  the  burning  may  be  repeated  until  a 
able  clTect  is  piined.  Perforation  of  the  cornea  must  occw 
prolapst!  of  iris.  When  the  cicatrization  is  complete,  iridect 
tattooing',  and  g'lasscs  will  be  in  order.  fl 

It  has  been  proved  that  the  cirocts  of  prolapse  of  the  [^ 
portion  of  the  iris  are  far  less  important  than  of  its  perip 
parts.  Moreover,  as  the  prolapse  takes  place  near  the  ccnl 
the  cornea  the  draj^on  the  iris  is  a  minimum.  Caiv  must.hoti 
be  taken  to  render  the  piYilapse  as  small  as  possible.  be<sM 
larf»e  it  may  cause  mischief.  My  own  preference  is  for  esdsl 
a  small  piece  and  uniting;  with  sutures. 

Transplantatinn  of  the  cornea  has  been  tried  in  casus  of 
opacity,  but  nob  with  any  satisfactory  results.  Von  Hipp* 
devised  a  spring  In-pliine  for  its  accumpUshmenl  ami  rep 
enough  succe-ss  to  stimulate  further  trials.    See  also  Strawbi 
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The  insertion  of  a  bit  of  glass  shaped  like  a  shirt-stud  has  also  been 
employed,  but  with  little  encouragement. 


Fia.  iia. 


The  cornea  is  the  seat  of  morbid  growths.  We  have  congenital 
fibroma  (Graefe),  also  sarcoma,  both  white  and  pigmented,  and  the 
tumor  may  be  highly  vascular.  Fig.  139  shows  a  specimen  of  epi- 
thelioma from  the  museum  of  the  N.  Y.  Eye  and  Ear  Infirmary. 
All  these  growths  are  rare. 


CHAPTER    VL 


THK  SCLERA. 


Anatomy. — The  sclerotica  (sclera),  which  constltllteB  tlieg:rtsit.er 
part  or  tUv  outer  tunic  of  the  g-lobc,  is  chanw-U'rizcd  by  tou^tineRs^ 
resistance,  and  a  little  elaaticity.  Its  structure  is  very  like  thai  of 
the  cornea,  except  that  ii  possesses  blood- vessels,  while  its  fibiillaj 
are  coarser  and  less  n-giilarly  aiTaiigr»Hi.  They  are  gathered  into 
bundles,  and  cross  each  other  iii  various  waj's,  and  are  united  by  a 
homogeneous  cement.  There  are  lyuiph  channels  and  fixed  cor- 
puscles, and  also  wanderinfr  cells,  and  a  little  pigment  which  in  t)io 
Africaji  race  becomes  cousidcnibte.  Its  greatest  thickness  is  be- 
huid,  \T2.,  1  mra.,  while  at  the  wiuator  it  is  reinforced  by  the  ten- 
dons of  the  muscles,  and  just  bt^hind  their  insertions  we  find  its 
thinnest  portion,  viz.,  0.4  mm.  In  front  it  is  covered  by  the  con- 
junctiva, and  beneath  this.  Is  a  loose  episcleral  connective  tissue. 
Behind,  flft^-en  dejrrees  to  the  inner  side  of  the  macula  hitea,  and  a 
little  itIiiiH*  degires)  above  the  hoi-izon,  it  Ui  pertonitetl  by  the  bun- 
dles of  fibres  of  the  optic  nerve.  The  place  of  entrance  constitutes 
a  sieve-like  perfonition  <::tlled  the  lamina  cribix^sa.  Thesheatliof 
the  uptic  nerve  joins  the  i>clei*a.  The  inner  surface  of  the  sclera  is 
lined  by  endothelium,  which  has  an  imperfect  layer  of  larj^e  polyg- 
onal cells  and  pigment.  On  its  outer  surface  the  layer  of  connec- 
tive tissue  constitutA'S  parti  of  the  cat>sule  of  Tenon  (oculo-orbltul 
fascia).  The  posterior  part  of  the  sclera,  for  a  space  about  ten  to 
twelve  millimetres  in  diameter,  of  which  the  optic  ner\-p  is  iiearlj* 
at  the  centre,  is  pierced  by  blood-vessels  and  nerves  known  as  the 
pusteriui-  or  short  ciliary.  Inuiiediately  around  the  entrance  of  the 
optic  nerve  a  few  vessels  anastomose,  and  comiHise  a  circle  which 
turms  the  only  mi>d)um  of  conni>ction  between  the  lilotHl-supply 
of  the  ivtina  and  that  of  the  cboi-oid.  Exceptionally  vessels  known 
as  optico-ciUHr>'  aix'  found.  The  cihary  vi-ssels  go  to  the  choroid, 
clUary  body,  and  irte  (uvea).  At  the  front  the  sclera  is  )H'ueTntted 
by  the  trnuinals  of  the  muscular  Iwi^  known  as  the  anterior  eili- 
arj"  vessels.  The  nenea  penftrate  the  selera  behind,  in  the  samo 
re^on  with  the  vessels.  Tliey  are  twigs  from  the  ciliar>'  gBngliou, 
whose  roots  of  oiigin  are  the  oculo-motor  (3il),tlH.*ophthalm)c(ftt]i), 
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and  the  sympathetic;  it  lies  nearly  at  the  orbital  end  of  the  optic 
iier\"e  to  it«  outer  side.  Bewdes  the  short  ciliarj'  nenes  we  liave 
the  lone  ciliary  riervi-s,  two  tit-  thix'c  in  inniibcf,  j^jvi'ii  off  from  the 
nasal  hranchof  the  ojihlhulniic,  which  luiny'*^'"''''''  the  short  ciliary 
nt^rves  and  are  distributed  to  the  ciliary  imisvLeund  iris.  The  junc- 
tion or  the  sclera  with  the  cornea  is  by  continuity  of  Hbres,  which 
have  no  dijitinct  line  of  demarcation. 

EptscLERiTiB,  ScucRrns. 

Innainmatlon  of  the  scli'ra  is  not  froiiueiit,  is  more  apt  to  be 
chronic  than  acute,  is  seldom  extensive,  but  occurs  in  patches;  these 
have  a  long^  duration  and  are  hkely  to  come  on  iu  successive  spotji, 
>irivinK  rise  to  the  epithet  migrans.  They  may  be  confUieU  to  the 
sciero  or  be  complicated  by  attacking  the  cornea  or  tlie  ciliary 
hody  and  iris  and  deep  stnicturcs  of  tlie  eye.  We  have  epinricrf- 
Uk,  and  scten'tis.  The  latter  may  be  g-eneral,  a.  diffusa,  or  it  may 
"be  in  spots,  s.  cirrumacHpta. 

Episcleritis 

Is  an  inflammation  of  the  subconjunctival  connective  tissue,  which 
occurs  in  pjifcches,  mo:*t  jreneraUy  at  the  reg-ion  of  the  inner  and 
outer  angles,  and  may  be  either  acute  or  chronic 

Usually  it  presents  an  area  of  pink  niade  up  mostly  of  flne 
vessels  on  some  spot  between  the  insertion  of  the  recti  and  the 
mar;rin  of  the  cornea;  It  is  broadly  elevated  and  may  or  may  nut 
be  painful  on  pressure. 

In  the  beginning-,  the  conjunctiva  may  Iw  a  little  oedematous,  but 
there  is  no  eruption  upon  it  and  no  sticky  secrt-tlon.  The  voA  spot 
persistji  with  varying  degrees  of  distroiTifor-t  for  weeks,  and  on  dis- 
appearance oft^-n  leaves  a  gray  or  leadi-n  colonxl  surface.  It  may 
liave  no  KUcceKMus,  but  unfortunately  this  is  not  the  rule.  Other 
patches,  either  iu  the  vicinity,  or  on  other  parts  of  the  sclera,  pre- 
sent themselves,  and  go  tiirough  a  similar  evolution.  Ttiere  may  he 
mten-als  of  weeks  or  months  or  perhafis  years.  A  persistent  spot 
of  chronic  episcleritis,  at  the  outer  and  inner  portions  of  the  pal- 
pebral opening,  is  common  among  those  who  ?rc  greatly  exposed 
to  wind  and  weather,  lil;e  seamen  and  laborers,  and  especially  in 
later  life.  There  will  be  decided  thickening  Ijoth  of  the  conjunctiva 
and  sub-4!0njunctival  ILssue.  The  above  conditions  are  compara- 
tively harmless  althougli  annoying. 

Treatment  of  episcleritis  varies  according  to  the  conditions  pre- 
sented. There  are  mild  cases  of  a  fugacious  character  in  which 
almost  no  subje-ctive  symptoms  exist,  ami  the  pei-son  is  aware  of 
his  disease  only  by  sej-ihg  a  bright  pink  area  of  redness  over  the 
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iDsertion  of  one  ur  blie  rvcti.  This  passes  o(T  tn  a  day  or 
out  treattueiii.  Iii  Uie  pertinacious  varieties  Uiere  muy 
bcfriiiiiing  some  pain  ami  lirut,  when  cold  appticnttoos 
clio.s«'n ;  we  g^'iierally  are  ca.ll«Mi  on  to  pivscribci  after  this  i 
pass*^l.  If  the  sclera  alone  is  involved  we  may  uae  atrnpia 
(iiirusiiicss  ami  be  certain  that  the  iris  e«ca|«'H,  ami  warm 
tions  will  be  grateful.  If  there  be  p:tin  not  thus  controliil 
pressive  banda^  raaygive  relief.and  se.iritleutioDK  ha^t*  been 
tised.  in  rase  there  is  local  wdenia  and  sensitiveness  on  pn-s 
In  the  torpid  state  miUi  stimulation  is  npplicahle,  by  tlusUag 
mel  on  the  spot,  by  friction  ^vith  ointment  of  the  yellow^ 
merciir>*,  gr.  ij.  ad  3  i.,  and  by  simple  niassa;re.  " 

Sometimes  iodide  of  polaasiiini  is  apprripriate,  and  othtT 
ral  rr'mivlies  to  tn- spoken  of  presently, beraiis*!  thisconditinns] 
into  scleritis  circuniscripta,  whieh  is  liable  to  be  a  diatiietiu 
Pterygium  is  frequently  deveti)|»Hl  upon  episcieritis. 

Sflpi'i'lut  Ihffu.ffi  Acuta. — In  its  acute  form,  inrludinff 
.  anterior  poi-tioii  of  the  globe,  this  Is  a  rare  disease,  and  must  n 
confounded  with  conjimctlvitis  or  iritis.  80  rare  is  it  that  ext 
care  must  be  taken  to  exclude  both  the  above  maladi.-s,  vit 
junctivitis  by  the  alisence  of  secretion,  iritis  by  the  cleamrtw* 
aqueous  humor  and  want  of  pupillary  adhesions.  It  is  emin 
of  rhenniatJc  or  Kouty  ori;^'-in;  it  is  extn-inely  painful.  Tlicr 
bo  dilfused  brigiit  pink  injection,  with  only  Wt-itery  secreLion 
intolerance  of  hght  and  little  reduction  of  sUrliU  It  maylM 
severe  in  attack  and  pursue  a  mild  course  during:  several « 
On  the  other  hand,  I  have  seen  a  case  which  seemul  to  origini 
scIeritLs  and  whieh  drvelo|>e*i  acute  inflammatory"  g'hjucoma. 
patient  had  jrouty  kidney  as  subsequently  shown  by  auto 

Tiratnient  will  consist  in  usin^  atropia  as  an  anodyii 
times  daily,  cold  water  if  aj^peeable,  more  often  dry  ws 
prefen'LMl,  or  hot  fomentations.  To  this  add  pixifH-r  coiistitiit 
treatment  accordinif  to  the  diathesis.  It  is  always  netHUol  \ 
aniini*  the  urine  for  indications.  For  the  rheninalic  c-ases,R« 
salts  or  salicylate  of  sodium  will  1h- chosen;  for  gx»nty  casw*  ii 
of  potassium,  or  colchicum,  or  both  combined.  The  ^noral  I 
of  the  patient,  whether  plethoric  or  ana-mic.  must  always  bet 
into  account.  A  combination  of  conjunctivitis  and  sclnnti 
rho-rheumatic  ophthalmia,  sometimes  arises  in  which  jwin 
spicuous  feature,  Antifebrin,  grr.  v.  every  four  hours,  or  pi 
tine,  gr.  v.  every  four  hours,  or  antipyrin,  sv.x,^rv  re  tuUi 
welcome  substitutes  for  ordinary  anodynes.  jH 

^rlen'tia  circumscripta  resemble  in  somedejsrreeeptwte™ 
may  rt-sult  fi-om  il,  yt-t  a  correct  appreciation  of  its  occasioui 
suits  and  complications  makes  its  si'parate  description  appropi 
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It  ts  tisually  a  chronic  affection,  ami  if  while  confined  to  tho  sclt'i*a 
it  is  unpleajiant  and  obstinate,  nothing  iiLH*d  he  added  to  what  has 
bt?iMi  said  nhuv)'!  to  alToitl  a  miitablu  idea  of  the  mL<iasun.>s  proper  to 
its  muuageiiictit. 

Where,  however,  it  is  not  limited  exclusively  to  the  sclera,  a 
more  serious  situation  arises.  It  may  extend  to  the  cornea  or  to 
the  subjacent  siructuivs,  viz.,  the  ciliary  body  and  iris,  and  either 
without  or  with  implication  of  them,  it- may  bring  about  staphy- 
lomata;  in  some  instances  after  a  protracted  course  in  which  the 
ficiera  has  become  Ihin  and  bluish,  the  anterior  part  of  the  jsrlobe 
becomes  elongated  to  a  |».'ar  sUajie,  while  the  mar^^iuof  the  cornea, 
by  its  haziness,  can  hai-dly  l)e  defined  from  tho  sch'ra,  and  perhaps 
the  whole  of  it  Las  been  rendered  cloudy.  One  or  more  staphylo- 
niata  may  arise  in  the  ciliary  regnon. 

Sctero-keixttittJt  denotes  the  invasion  of  the  limbus  or  of  the 
scleriL  ver^*  near  to  it.  A  dense  opacity  creeps  into  the  cornea  ac- 
companied by  vascular  injection  of  the  sclera  and  sometimes  too  of 
the  corneal  substance.  Tliere  mayor  may  not  be  Lliickenin^  of  the 
sclera;  the  disea«t»  may  remain  on  one  spot  or  spread  iiround  the 
limbus.  The  corneal  opacity  may  be  thicii  and  yellowish  anil  in- 
delible (sclerosis)  or  it  may  be  of  the  usual  tyiie  and  become  fainter 
or  disappear.    Iritis  or  cyclitis  may  or  may  not  co-exist. 

The  process  is  apt  to  eng^^o  the  iris,  because  of  the  hiiarh  vascu- 
larity of  this  rt^ion  and  the  vicinity  of  the  canal  of  SchU-inm,  and 
so  it  readily  reaches  the  ciliary  body.  II  this  occur,  the  js^lobe  be- 
gins to  lose  tetision,  pupillary  adhesions  appear.the  vitreous  betjins 
to  be  hazy.  With  advancing  pix>g'rtrss  the  phenomena  of  irido- 
cyclitis iK-come  pronounced,  there  may  beintj-a-ocuhir  hemorrhages 
and  marked  reduction  of  the  globe  and  of  sight,  or  with  occlusion 
of  the  pupil  the  opposite  conditions  of  secoudaiy  glaucoma  and  iu- 
croased  tension  may  develop. 

Staphyloma  of  the  aclera  sometimes  occurs  as  has  been  re- 
marki^l,  and  it  is  dilHcult  in  old  cases  to  decide  whether  the  morbid 
process  has  begun  from  without  or  from  withm.  It  may  begin 
from  i.he  sclera,  but  more  fn'qnenlly  it  begins  from  the  ciliary 
body  and  iris.  By  either  method  the  shape  of  the  eyeball  may  be 
badly  distorted.  When  the  lesion  concerns  the  region  of  the  lluibus 
chiefly,  the  pear-shapiil  elongation  oceura;  when  it  attacks  tho 
ciliarj-  region  there  may  be  one  or  more  decided  bulgings  of  dark 
blue  color  v%-ith  a  few  large  vessels  running  to  them  and  their  walls 
are  extremely  thin.  In  some  instances  a  row  of  them  encircles  the 
globe  In  front  of  the  tendons  of  the  recti  {intercalary  stapbylomatji) 
and  the  form  reminds  one  of  the  wed  capsule  of  the  poppy.  When 
a  single  protuberance  occurs,  there  maybe  cousidei-ahle  sigliL  OP 
none  at  all.    When  there  are  Tuany,  there  will  be  occluded  pupil, 
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\}w  lens  may  be  opaque  or  shrivelled,  the  \r\&  bul;;ed  forwiird  to' the 
coniea,  oi-  the  anU>riur  cliariibot-  may  be  very  deep  and  the  cornea 
thin  and  distended,  and  no  vision. 

The  morbid  conditions  above  alluded  to  occupy  >-ears  in  their 
proji^ress  and  art'  assuciatwi  with  some  faults  of  nulrition,  which  it 
is  not  always  easy  to  appreciat*>.  The  ameiiitc,  the  gouty  and 
rheumatic,  the  chlorotic  and  scrorulous  are  the  chief  victims.  Both 
children  and  adults  may  be  atfected.  Obstinacy  and  long^  duration 
are  ^g^nal  featuivs. 

Treatment  will  be  both  local  and  constitutional. 

If  the  case  be  complicated  with  deeper  troubles,  as  acute  kera- 
titis, :ind  do  not  yield  to  atropin>'>!ind  hot  fontentations  and  suitable 
cunsiitutinnal  means,  I  have  in  a  few  instances  practised  iridectomy 
with  benefit.    The  case  must,  however,  be  nr^nt  to  warrant  It. 

■WTien  intis  appears,  wv  einphty  atropine  to  secure  mydriasis. 
If  any  t4?nilency  to  st:ipliylo»ia  occur,  a  pn^ssuiv  bandag-e  maybe 
of  souie  avail.  Its  development  is  due  more  to  local  weakness  of 
Structure  than  to  increase  of  intraocular  tension,  hence,  iridectomy 
is  not  indicated.  For  a  quiescent  and  fully  formed  staphyloma  its 
excision  may  be  practised  instead  of  enucleation,  and  the  edges  of 
the  wound  united  by  fine  sutures.  "When  there  are  many  staphy- 
lomata  and  the  ilefonnity  is  conspicuous,  •'nucU'ation  maybe  the 
only  resource.  If,  however,  the  di8l4'ntion  alTecls  the  ciliaiy  region 
uniformly  without  exhibiting  particular  prominences,  sclerotomy 
may  be  tried  and  repeated.  The  case.s  ivferred  to  uiergii  into  those 
known  as  hydrophthalmus,  whose  l>e}finninff  is  by  internal  mttam- 
niation  of  the  eye,  and  (or  which  a  large  iridectomy  is  sometimes 
usefuL  I  liave  also  brought  atiout  the  diminution  of  the  eye  by 
total  aviilHitin  of  the  iris.  To  do  this  n  wound  about  six  millimetres 
long  is  made  at  tlie  ed^-e  of  the  anterior  chaiul«T,  a  slender  pair  of 
straight  forceps  with  bladt^  of  unusual  length  is  passed  to  the  op- 
posite side  of  the  chanilM.*r  urul  seizes  the  iris  at  its  periphery. 
Drag:ging  gently  and  with  a  tiwuid-ffo  luoliori,  it  may  yielil  with- 
out laceration  and  gradually  it  tears  away  from  its  insertion  and 
is  drawn  out  of  the  eye.  Only  a  small  number  of  cases  will  lend 
themselves  to  this  piitetwding. 

Tlie  usi'  of  a  -selon  to  induce  suppurntJon  of  the  globe  is  not  to 
bo  advisi'd.  Preferable  to  ibis  is  evisceration  of  the  eye  after  re- 
moving the  cornea,  or  so  nuicli  of  the  anterior  part  as  may  be  need- 
ful Strict  antiseptic  treatment  may  pnnent  sn))puration.  The 
contents  of  the  sclera  may  In?  wiped  out  with  a  siwuKf.  Reaction 
will  he  gix-jiter  after  this  proceeding  than  after  enucleation,  because 
there  is  alxyays  some  orbital  rellulitia,  as  I  havf  had  (H'casion  to 
notlre.  It  is,  however,  mast  desirahU-  to  avoid  enuch'atiiin  if  pos- 
sible, because  the  tissues  of  the  orbit  have  been  nnhicLiI  by  pressure 
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of  the  enlargtMl  )?lobi^and  ayawningchasm  is  left  which  anartillcinl 
eye  caniiol  suitably  flll.  For  young  persons  and  fomak's  this  con- 
sideration is  most  urgent^ 

Constitutional  treatment  in  cases  with  active  symptoms  is  of 
vahie.  Rocognizing  the  uncertainties  of  the  choice  of  a  proper 
remedy,  inquiry  niiLst  he  made  into  the  diathesis  and  regard  paid 
to  the  genera]  condition.  With  feeble  siibjeets,  lonirs  and  quinine 
and  arsenic  do  good  SHrviee.  I  have  often  ivlied  on  the  hisi^  and 
Und  that  Horner  speaks  -well  of  it  as  having  licen  advised  by  Crit- 
chelt.  In  scrofulous  persons,  eod-Uver  oil  and  iron  will  be  given. 
To  the  gouty  a  careful  regidatiun  of  diet  and  habits,  the  use  of 
baths,  of  mineral  waters,  espfcially  of  the  lithia  waters,  and  best, 
taking  them,  if  the  season  suit,  at  the  springs  where  they  flow ;  the 
careful  trial  of  iodide  of  potassiimi  in  small  doses,  the  cautious  use 
of  coIchicum,are  serviceable  suggestions.  Salicylate  of  sodium,  and 
alkalies  like  Rochelle  salts  or  citrate  of  potassa  may  he  given  to 
the  rhetimatic.  I  liave  known  a  gouty  subject  of  delicate  health 
much  henefltt'd  in  the  later  stages  of  a  protractinl  ami  dist.n>sstng 
attack  by  hypodermic  injections  of  muriate  of  pilocarpine  about 
one-eighth  of  a  grain.  In  all  cases  great  care  must  he  taken  to 
protect  the  eye  from  irritation  by  light  and  wind  and  dust  and 
over-work.  The  general  hygiene  must  be  cai-ed  for  intelligently 
and  in  detail.  Change  of  climate  and  trial  of  various  resorts  will 
often  have  to  be  summoned  to  our  assistance. 
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Thk  filniclnpp  wliioh  we  m**et  wxt  in  order  is  the  iris.  "Wc 
have  t«  take  up  its  roiis»li-r;iItoii  st'piirately,  but  this  does  vioU'iice 
to  iU  anattituical  and  pathological  n-lati unships.  It  is  continuous 
with  the  ciliary  body  and  chutxiid,  whieh  unit«  with  it  to  fonii 
th«  vascular  lissu**,  luIIwI  as  a  wliole  tlie  uvea.  It  atiU  they  aitj 
supplied  by  the  same  nerves,  and  morbid  action  often,  if  not  jrener- 
ally,  alTects  the  ivhok'  to  a  givator  or  k-ss  (\c-grci\  beginning  at  one 
Ihirt  and  going  from  behind  foi-n'ard  or  bi'ginning  at  another  and 
going  fit»in  before  backwanl.  Among  children,  especially,  docs 
this  involvement  of  the  whole  uveal  tract  in  inflammations,  prex'ail. 
The  nutrition  of  the  aqueous  humor,  of  the  cnstallinc  lens,  and 
the  vitreous  depend  upon  the  uvea;  while  we  often  find  the  ciliarj- 
body  alTect«d  iiiime<)ialely,  and  the  vitreous  remotely,  by  it«  iu- 
HammatioDS.  For  tliv  sake  of  couveuience  we  are  ueverthelnw 
obliged  to  parcel  out  the  atrurtures,  and  discuss  the  iris  and  its 
disoaseii  as  a  s*>parate  topic. 

Anulomy  and  PUyauilogy. — It  is  a  highly  organizetl  structure, 
composed  of  muscular  fibres,  pigment,  epitheltuni,  connective  tis- 
sue, blood-vessels,  lymphatics,  and  nerves  of  every  type,  and  gan- 
glia. It  is  a  curtain  whose  periphery'  is  attached  to  the  sclera,  at  the 
e<lge  of  the  endotheliuui  of  tlie  cornea  h\  1he  (Ibres  of  llie  ligamen- 
tum  pectinatuni  (pillars  of  the  iris).  This  locality  is  tlie  angle  of 
the  anterior  chamber  and  sometimes  is  called  the  angle  of  th«  iris. 
The  membrane  is  perforatetl  by  a  round  o|K'ning,  the  pupil,  which 
api>ears  to  be  in  the  centre,  but  is  ivally  n  Utile  to  the  nasal  si<le. 
It  rests  upon  the  anterior  capsiite  of  the  rr3*stnlline,  over  a  largo 
area.  Between  it  and  the  lens  a  circular  space  is  formed,  called  the 
posterior  chamlHT.  In  section  this  has  the  generiil  form  of  a  tri- 
angle, into  whose  base  the  ciliary  pi-ocesst's  project.  In  front  is 
the  iris,  iH'hind  is  the  lens-capsule  and  the  s)is[)ensor>'  lig:iment  or 
zonula  of  Zinn.  Between  the  iris  and  the  cornea  is  the  anterior 
chamber.  Ttie  anlyrior  and  posterior  chambers  compose  the  aque* 
ous  chamber,  and  in  its  tluid  the  iris  lloata,  giving  the  most  pi^rfcct 
chance  for  its  muscular  fibres  to  exert  their  force.    They  are  flat. 
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arranged  in  bundles,  and  arc  of  (.h«  iinstripod  varipty.  CiTtain 
flhres  aiv  ari'an^L'il  in  curves  about,  thu  pujnij  constituting  thu 
Hpliincter,  wliich  ih  railiep  iicaror  the  VacU  than  tlu;  front  surface, 
and  can  be  ix'aility  ivcogiiized,  while  other  tibn^s  run  iu  radii  and 
are  more  deeply  situated,  ami  have  been  called  the  dilator  pupillx; 
the  muscular  character  uC  the  latter  is  denied  (Grtinbaf^en,  £ven>- 
buscli,  Fuchs).'  In  favor. of  a  dilating  muscle,  see  a  lat<?r  article 
by  Ewhig--'  The  sphincter  flbrea  join  each  other  near  the  pupil 
in  cun.'os  or  arcjides  which  are  ofti^n  fonspicuoiiH.  Tlie  spliinrtcr  is 
under  the  control  of  the  third  ceix'bnil  nerve,  the  motor  oculi.  Tlie 
stroma  of  the  iris  consists  of  layers  of  connective  tissue  and  blood- 
vessels, amid  which  aiv  fuund  spindle  and  wanderiiifr  cells  and 
flbix-ii.  Its  cells  do  not  contain  pigment,  and  liave  bei>n  confoundtnl 
with  the  muscular  ftbivs.  On  the  front  of  the  iris  is  a  hiyer  of 
endothelium,  whose  ed^es  ovi-rlap,  ;ind  on  tlie  hack  of  the  iris  is  a 
much  thicker  layer  uf  endothelium  deeply  charged  with  pigment, 
and  called  in  a  restrM-t*-(l  s<-nse  the  uvea.  Tl»is  word  should,  how- 
ever, be  reserved  to  describe  the  whole  internal  pigmentary  struc- 
ture of  the  globe,  viz.,  iris,  ciliary  btHly,  and  choroid.  Scluvalbc 
calls  this  layer  the  retinal  part  of  the  iris  and  divides  it  into  txvo 
layei-s.  For  details  see  Fuchs,  1.  c.  The  fi-ont  of  the  iris  is  chiH-ke<1 
by  numerous  threads  and  jiits,  and  is,  thei*efore,  quite  rough.  Be- 
neath the  anterior  eudotheliuin  Is  a  limiliiig  nieinhnme,  and  numer- 
0U6  blind  upeuiugs  or  crypts  (Fuchb)  are  scattered  about,  not  lined 
by  endothelium,  and  thev  communicate'  with  clefts  xvhicli  consti- 
tute a  system  of  spaces  which  surround  the  middle  layer  of  vessels. 
The  brown  pigment  is  scatteretl  upon  it  irrcgidarly  and  the  dilTer- 
Ing  hues  of  it«  surface  are  io  bo  explained  by  referring  them  to 
interference  pluuiomena.  (See  Rood,  "  Modern  Chr(Miia::ie.s,"  pp.  55 
and  58.)  The  pigment  is  of  the  same  quality  and  quantity,  no 
matter  wliat  may  be  tb6  effect  of  its  disthbutiun  in  causing  the 
iris  to  seem  blue,  brown,  hazel,  pitwl.  etc. 

When  the  pupil  contracts  the  iris  broadens  and  grows  thinner, 
its  tissue  sti-tftches  in  a  radiating  manner,  which  produces  diminu- 
tion of  the  pnplllarj' openings  of  the  lymph  spaces  and  simultaneous 
expansion  of  the  periphei-al  lymph  openings.  When  the  pupil  dilat-es 
the  iris  gn)ws  both  narrower  and  thicker,  its  tissue  is  relaxed,  the 
lymph  clefts  near  the  pupil  are  enlarged,  wliile  the  ciliarj'  or 
mai'jfinai  openings  of  the  lymph  vessels  and  the  crypts  Iwcome 
smaller.  The  method  of  dilatation  is  not  fully  undci-stood ;  ascribed 
by  some  to  the  it-duced  calibi-o  of  the  vessels,  this  is  denied  by 
Fuchs  and  assigned  to  the  anterior  limiting  membrane,  but  with 
hesitation.     In  the  movements  of  the  iris  the  antenor  Inyers  slide 

'  GraefeV  Arch.  f.  Ophth..  Bil.  xxsl..  Abth.  iil..  8.  fl». 
*  Oraefo's  Arab.  I.  Oph..  Bd.  xixiv,,  Ablh.  HI..  S.  I,  1888. 
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over  the  posterior,  and  this  is  facilitated  by  the  existence  in  its 
middle  of  a  loose  tissue  containing  lur^e  spaces.  Hence  its  perme- 
able ehiiniuter  and  capacity  for  at>soi>{ttion. 

Most  of  the  prominent  lines  upon  the  front  of  the  iris  are  blood- 
vessels. They  are  extremely  plenty ,  and  their  walls  are  thick. 
The  sensibility  of  the  iris  ij*  acut<?,  and  the  sensihihty  of  the  cornea 
may  be  totally  lost  through  pai-alysis  of  the  fifth  ner\'e,  while  the 
trts  twi^  arc  unafTiTted,  as  I  liave  seen  demonstrated  by  iridec- 
tomy in  a  casi«  of  trigeminal  paralysis. 

The  iris  is  under  the  eontrol  of  the  ciliary  (lenticular)  gang-lion 
which  lies  upon  the  outer  sido  of  the  optic  nerve  about  tbree- 
quai-tersof  au  inch  behind  the  jrlobe.and  has  three  roots— the  sensi- 
tivo  fi-*Mn  the  ophthalmic  branch  of  Ihe  fifth  nene,  the  motor  from 
the  third,  and  the  8ym|>athetic  from  the  carotid  plexus.  The  etTer- 
ent  twigs  are  numerous  and  line  ami  surround  the  optic  ner\'e  as 
they  pass  to  the  posterior  part  of  the  sclera,  and  are  called  the 
short  ciliarj'.  The  iris  acts  as  a  diaphra^rm  to  cut  off  the  marj^inal 
rays  of  the  cornea  and  lens  which  could  not  be  correctly  foiniss<Hi, 
and  the  size  of  the  aperture  varies  with  the  quantity  of  light.  Tho 
pupil  iserves  tusliarpen  the  imagx;  upon  the  retina,  and  it  regulates 
the  i|uautity  of  li^ht  received.  Its  action  is  reHex,  the  afferent 
nerve  bein^  the  optic  and  the  efferent  nerve  the  motor  ix-nlt.  Tho 
cerebral  centre  is  the  corpora  f|uailri^emina,  and  the  third  norve, 
just  behind  the  centre  for  thu  ciliary  muscle  h:u^  a  special  nucleus  for 
the  sphincter  iridis  (see  p.  147,  Fi^.  68).  See  for  an  account  of  tho 
action  nf  the  pupils, '*  Die  Knlsteliunp- der  reHectoriwhrn  Puplllen- 
Bewcifunp,"  Magnus,  Breslau,  1889.  Contraction  of  the  pupil  is  an 
active  force,  while  dilatation  occurs  loss  promptly.  Tlie  diameter» 
with  repose  of  acconiniudation,  varies  fi-om  2.S  niiu.  to  5.8  (Woiuow), 
but  the  differences  atnonj^  uuiivid\u»l&  are  very  sreat.  The  pupil  Ls 
lar;;er  In  children  than  in  adults  and  in  old  a^*  it  becomt^  small. 
The  pupils  of  the  two  eyes  act.  con»'nsually.  If  one  eye  be  shaded 
and  tho  other  exposed  to  brijyfht  lights  the  pupil  of  the  coven*<l  eye 
acts  in  harmony  with  tluit  of  tho  other.  Contraction  of  the  pupil 
occui'K  from  slhnulus  of  li^bt,  from  converct?nce  of  the  visual  linre 
and  fiY>m  efforts  of  accommodation.  Dilatation  of  the  pupil,  apaji. 
from  the  cessation  of  contraction  on  suspension  of  the  producing 
cause,  occurs  from  many  causes,  viz.,  irritations  of  tho  surface  by 
^Ivanism  or  tickling;,  psychical  emotions,  such  as  fright,  with 
deep  inspinit.ions  and  expirations,  etc.  Myopes  often  have  large 
pupils.  On  tho  other  hand,  severe  irritation  of  the  cornea,  as  by  a 
Foreign  1>ody  or  a  blow  on  the  eye,  causes  stixuig  and  spasmodic 
contraction  which  vnW  often  resist  reiM?ate<l  use  of  atropia.  The 
passive  st^te  of  the  pupil  is  moderate  contraction,  and  this  we  find 
in  9le«p.    In  nen*otis  and  excitable  persons  the  pupil  is  lai^e. 
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The  separation  of  tlio  pupilit  from  each  other  varies  with  ape 
ami  SOX,  and  with  the  rorm  oC  the  fuci'.  In  uduits  it  has  a  average 
of  5S  mm.  The  hilor  pupillary  disUuice  luwd  by  Na^'l '  iii  his 
tables,  rtapectiiiff  the  metnc  angrle  of  convergence,  varies  fi*om  '>0 
to  75  mm.,  and  he  taken  as  a  ^nenil  basis  of  his  calculations  (>:t  mm. 


FL'.VmOSAl.  DiSKASES  OF  THE  IrIS. 

Wfi  have  variations  in  size  and  activity  of  the  pupil  due  to  irri- 
tating- and  paralytic  causes  and  these  may  be  either  local  or  remote. 
There  may  be  permanent  or  temporary  enlargement  {mydriasis) 
or  diminution  (mynsia),  or  the  conditions  may  alternati'  [hippus). 
A  strictly  ocular  affection  will  usually  concern  but  one  oyo,  while 
it  also  happens  that  nioiiofiilar  mydriasis  of  modenite  ilepree  may 

rdepend  on  iut-lpk'tjt  braitt  diseas<%  whicli  may  he  the  prwursor  of 
insanity — such  is  sometimes  the  fact  in  gc;noral  paresis. 

I.  Mydriasis,  dilat-ation  of  one  pupil  of  slight  amount  with  preser- 
vation of  its  activity,  is  sometimes  sevn  as  an  uniinportunt  all'cc- 
tion  which  may  coutiuue  for  yeurs.  Its  cause  is  unknown,  but  is 
probably  local  to  the  iris.  3.  I^rge  and  permanent  dilatation  is 
caused  by  sudden  increase  of  intraocular  pressure  as  in  acute  glau- 
coma, and  a  similar  rpsult  belongs  to  the  advanced  sta^*  of  chronic 

,.£flaucoma.    3.  When  the  retina  or  optic  nerve  ait*  so  far  diseased 

ras  to  greatly  reduce  the  li;;ht  sense,  dilatation  Iwcoiiies  ]>eniianeut 
and  extreme.  In  jjlaucoma  the  inyilriasis  is  due  to  impairment  of 
the  motor  libra's  and  ri'duction  of  the  rellex  sensibility;  in  amauro- 
sis it  is  due  to  interniplion  of  the  reflex  action.     4.  Mydriasis  is 

■  Sometimes  the  result  of  a  blow  on  the  glohf.  r>.  Mydi-iasis  ensues 
sometimes  after  diphthi-ria  and  is  a  local  paralysis,  while  more  fre- 
quently paralysis  of  the  ciliary  muscle  and  loss  of  accommodation 
witliout  dilat-nlion  of  the  pupil  is  the  sei]uence.  Tliis  will^t  well  in 
a  few  weeks  and  is  benefited  by  electricity,  fi.  Paiiilysis  of  the 
third  nerve  causes  mydriasis  which  can  be  increnstsd  by  atropia; 
the  cause  may  be  oi-bttal  or  iutrjn;r-anial.  The  anterior  pair  of 
the  corpora  quadrigemina  preside  ovei'  the  contractiuu  of  the 
sphincter  pupilit  and  between  them  and  the  origin  of  the  third 
ner^'e  conniiuntcatin^  fibres  (Meyneii's)  pass,  and  here  we  have  the 
centres  for  pupillar>'  contraction,  for  conver;?ence,  and  for  accom- 
modation. elos4?  tn^licr,  but  distinct  (see  p.  147  et  seq.). 

Mydriasis  from  irritjition  of  the  pnpil-<libtin/r  centre.  Is  moder- 

f^iUc  iu  decree,  is  consistent  witli  rimbility  of  the  pupil  and  occurs: 
"«,  in  hypenemia  of  the  cei-vical  portiiiu  of  the  spinal  conl,  anil  in 
spinal  meningitis;  b,  in  the  early  stages  of  new  gniwths  in  the 
cervical  portion  of  the  cord;  c,  in  cases  of  intni-cranial  tumor  and 
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oth^r  dtspasrs  causing  high  intm-cranial  pressurp,  according  to 
Raehlmann,  although  Lei's^.T  points  out  that  these  may  also  give 
rise  t»  par3),\-tic  mydriasis:  f/,  in  the  spinal  initatioa  of  chloroitc 
or  fuuemic  people,  after  sewre  illness,  utc;  i*,  as  »  pn.>mi>nitoTy 
sigB  of  tab«s  doraalis;  /,  ia  cases  of  iotcstinal  worms  and  some- 
times  in  otbiT  forms  of  intestinal  irritation:  </.  in  psychical  excite- 
mmt.  e.9..  acute  mania,  melancholia,  progressive  paralysis  of  \h<t 
(Boae  (often  then  unilateral  with  myosis  m  the  other  eye) ' 
(8*ranri-). 

t.  Mfomw. — Contraction  of  the  pupil,  as  said  alrvady,  may  be 
cstned  hj  a  blow  or  by  a  foreign  body  on  the  cornea.  When  the 
aqueous  bomor  is  evacuated  the  pupil  runt  nets.  Hyperemia  of 
the  iria  causes  coBtractioa  of  the  pupil.  Myosis  from  irritation  of 
the  cerebral  centre  is  found  in,  "a,  the  early  stages  at  leaKt,  of  all 
inflammatork'  afTertionn  of  the  brain  and  its  nitrniujEres,  in  simple 
tobercubraod  cervbro-spinal  meniDgJtii>.  Whfu  m  these  disease* 
the  medium  myosis  g)Vi>s  place  to  mydriasis,  the  change  is  a  seri- 
ous propnostic  sign,  indicating  the  stage  of  depression  with  paraly- 
sis of  the  titii-d  ner\'e;  b,  tu  cerebral  apoplexy  the  pupil  is  at  first 
contrnrted.  according  to  Berthotd,  who  points  mit  that  this  con- 
tiactioo  is  a  diagnostic  sign  between  apoplexy-  and  embolism,  in 
whi^  latter  the  pupil  is  unaltered,  t;  in  the  early  stages  of  Intra- 
cranial tumont  situated  at  the  origin  of  the  third  ner^e  or  in  its 
course;  </,  at  the  begmning  of  an  hysterical  or  of  an  epileptic  at- 
tack; e,  in  tobacco  ainhlyopL-i,  from  stimulation,  prol>ably,  of  the 
pupil<ontrat:ting  centre  by  the  nicotine;  /,  in  i>ersoiis  following 
certain  trades  as  the  result  of  long-maintained  eifort  of  accommo- 
dation (watchmakerSf  jewHlers,  etc.)  the  pupfl-contracting  centra 
betas  subji-ct  to  an  alm«)st  constant  stimulus;  j;,  as  a  retlox  aetion 
in  ciliarA'  neurosis;  coiLscquently  in  many  diseased  comlitious  of 
those  parts  of  the  eye  supplied  by  the  fifth  ncr\-e"  (Swanzy). 

Paralfftic  myosis  occurs  in  diseases  of  the  spinal  conl.  i'.e.,  its 
cervical  portion  (cUio-spinal  centre):  e.p.,  injuries,  and  inUammn- 
tions  especially  of  the  chronic  form.  Spinal '  myosis  appears  imder 
two  forms,  one  of  which  is  simple,  and  the  other  is  known  as  the 
Argyle-Rohertson  pupil  who  first  called  attention  to  it,  ISfiSt.  In 
the  simple  forui  there  is  medium  contmetion,  and  the  pupil  reacts 
both  to  light  and  to  visual  convergence.  We  find  this  in  gray 
degeneration  of  the  posterior  columns  of  the  i-ord.  The  very 
minute  pupil  sometimes  seen  in  tabes  dorsalis  is  probably  dne 
to  secondar>'  contraction  of  the  sphincti-r  pupilUe.  The  Bobert- 
son  pupil  is  one  which  is  contracted  and  rvspouds  verj*  feebly 
or  not  all  to  light;  but  actively   responds  to  convergence^    Put 

'  **  Eye  Dbturfauiees  In  Tttbea  Dunalk."  SehnwUiler.  Areh.  fllr  Oph- 
thoL.  ruL  ilL.  p.  S3S.  1883:  Am.  Ed. 
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thp  patient  before  a  window  nnil  let  him  fix  on  a  distant  object 
likp  a  tree  or  house.  As  the  hand  pusses  berore  his  fact!,  shading 
his  eyes,  it  Is  easy  to  see  whellicr  the  piiiiils  underjfo  ch;in>fe  with 
variation  of  lljrht.  In  the  case  supposed  they  do  not.  But  if  he  be 
askcil  to  look  llxedly  at  the  Ilii;;fi'  held  within  a  foot  of  his  Face, 
quick  coutraction  occurs  wliether  the  eyes  be  shaded  or  not;  de- 
monstrating; the  inlluence  of  convergijiice  and  occoniniodation 
■which  are  simultaneous. 

It  is  prohahlc  that  the  d^-feetive  reaction  to  liphtj  with  pi-ompt 
response  to  convergence,  is  due  to  extension  of  the  spinal  disease  to 
a  reg'ton  Ui^rher  up,  viz.,  to  the  communicating'  Hhn's  of  Mcxnert 
going  fi'oin  the  tubej-cula  quadrigemina  to  the  floor  of  the  fourth 
ventricle,,  tlie  centre  for  tlie  thirtl  nerve,  or  to  disease  of  fibres 
which  go  fr^m  the  optic  tract  to  the  pons  cerebri.  At  any  rate  the 
Robert»)n  pupil  mdicates  a  serious  central  lesion. 

Paralytic  myosis  is  found  in  g^-neral  paralysis  of  the  insane. 
Myosis  also  occurs  from  paral.N'sis  of  the  cervical  sympathetic.  If 
it  be  divided  (Claude-Bemanl),  the  pupil  coiitnu-t«,  the  eyeball  is 
retracted,  the'  pal|wbral  opening:  heronies  smaller,  the  temporal 
artery  is  dilated,  the  corresponding-  half  of  the  face  becomes  con- 
gested, warm,  and  moist  with  perspiratjon.  Similar  results  hava 
followed  cases  of  injury.'  Horner  has  called  attention  to  this  con- 
dition occurring  spontaneously.  WUlbrand  published  a  case  where 
such  symptoms  were  caused  by  the  pressiir<^  of  a  lymphatic  gland 
in  the  neck.'  The  pupitlarv  fibres  of  the  sympathetic  leave  the 
rord  at  the  upper  doi-sal  and  lower  cervical  vertebne  and  poinjtr 
throvigli  the  superior  cervical  ganglion  enter  the  carotid  plexus; 
they  then  pass  through  the  ciliary  ganglion  in  the  orhit;  but  not 
the  whole  of  tlie  fibres  take  this  course  to  the  eye,  because  it  is 
found  that  if  the  ciliary  ganglion  is  extirpated,  irritation  of  the 
trunk  of  the  sympathetic  will  dilate  the  pupil.  The  ophthalmic 
branch  of  the  fifth  nerve,  and  probably  other  nerves  also  furnish 
channels  of  access  for  sympathetic  fibres  (Hensen  and  Votckers). 

3.  Hippxts. — Alternate  contraction  and  dilatation  of  the  pupil 
ocenrs  sometimes  in  cases  of  nystagmus,  but  as  a  s>nnptom  of  dis- 
e;iso  of  the  ner\-ous  systtsm  it  hrus  been  seen  in  multiple  sclerosis, 
after  epileptic  attarcks,  in  liysterical  spasms  and  in  nervous  persons, 
and  the  oscdlations  persist  under  exposure  to  bright  liiurht.  During 
the  phenomena  of  the  Cheyne-Stokes  respiration  something  similar. 
but  less  inti'nse,  is  observed;  at  the  beginning  of  the  cessation  of 
breathing  the  pupil  contracts  and  ceases  to  respond  to  Jiglit,  at  the 
first  movement  of  respiration  or  a  little  before,  the  pupil  will  dilate. 

'  8ee  Archirw  fWn^rale  de  MMecine.  tome  itv.,  p.  286,  1869. 
'  <ipiu?fe'«  Arehlv  f.  Ophtb.,  lid.  1.,  S.  3I»,  ISM. 
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Rhythmical  rontnictions  Iiavc  been  seen  in  typhoid  fever  during^ 
Ihe  stagv  of  brain  tmuble. 

Tr-eatittent  of  tht^  above  conditions  r<'*ni!r<»s  but  fi^w  words.  Sel- 
dom will  any  mcasun'H  bp  rwiuirtMi,  because  tbe  ronslitntionnl  mal- 
ady will  bL' thf  object  of  attack.  Fur  niydriiisis  of  a  puroly  local 
character,  wjiicli  in  wry  rare,  weak  eserim*  solutions  may  tw  ^iven, 
but  what  i»  to  be  said  at  this  point  will  be  deferred  to  the  section 
on  paralysis  of  accomiuodatiou. 

Jrtdo-tiotiesi^  oi-  T>-ernuti*u$  Iris.— A  partial  or  total  dislocation 
or  nl*sonce  of  tli*^  lens,  will  ponnit  the  iris  to  oscillate  in  sudden 
waves.  It  is  sometimes  seen  in  hydrophl  lialmus.  It  tlepeiitis  upon 
want  of  support,  and  may  or  may  not  ho  accompanied  by  fluidity 
of  the  vitreous.    Nothmg  is  to  be  done  for  it. 

Regarding-  the  ellcct  of  medicines  on  the  iris,  see  pp.  218,  331. 

CovoESiTAi.  Defects  op  the  Iris. 

1.  The  ivanf  of  pigmfint  which  rharaet«'i-iz<^*5  albinos  gives  t-o 
the  iria  a  silvery  whiteness  seen  in  whiti'  nibbits  or  a  tin^  o(  red 
or  a  reddish-brown  color  when  there  is  not  total  lack  of  pig^ment. 

3.  The  iris  is  sometimes  entirely  absent,  a  very  rare  defect, 
iridercmi'i. 

3.  Coloboma,  partial  or  complete  and  afTecting  either  one  or 
both  eyes,  is  not  ver>-  unconmion.  It  is  altnoRl  always  vertically 
downward,  in  rare  cast\s  it  is  lateral.    The  iris  alone  may  be  divided 
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or  the  fls-sure  may  also  nin  throupb  to  the  choroid.  In  other  ro 
s]X'ct«  the  eye  is  apt  to  be  imperfectly  deveIo|>t'd.  It  may  be  too 
small  {microphihnlmus),  there  may  be  partial  cat^ract^  generally 
vision  is  amblyopic.    The  pupil  n-niains  coutnictile. 

4.  Memhraiia  pnpillaris  perseveratt.s  describes  what  usually 
consists  in  the  presence  of  one  or  moru  threads  running  across  the 
pupil,  attached  not  pivrisely  on  its  edge,  but  a  little  outsiiie  of  it, 
and  which  is  the  remnant  of  the  membrane  which  during  foetal 
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dcvdopmeinl  is  differenliated  into  the  choroid  hohind  and  the  mem- 
bnina  papillaris  in  front.  Various  kinds  of  this  defect  may  occur, 
and  Uh\v  have  been  well  indJeated  by  Or.  Collins'  in  diagrammatic 
sketcbes.  In  certain  types  there  is  adiiesion  tu  the  lens  capaide  as  I 
have  seen,  and  Hurnetimes  this  rnii;tit !»;  iiiiKl.aken  for  inflaiimiatory 
adUosinns.    Tliu  most  u&ual  forms  arc  pictured  in  the  text. 


Inflammation  of  the  Ibis. 

The  si^s  of  iniis  are  objective  and  subjective.  The  former  are 
found  in  change  of  color  and  tiextin-H  of  the  membrane,  and  in  the 
abnormal  behavior  of  the  pupil,  and  in  the  usual  tokens  of  injecrted 
blood -vessels  and  uxturnal  elTusiuuH.  Chan^'e  uf  cutor  uf  the  iris 
In  the  early  sta^  will  consist  in  loss  of  Ihe  hrilliancy  of  its  surface, 
the  Iracery  and  pattern  are  blurred,  the  tone  becomes  darker, 
and  with  increase  in  the  inflammation  u  marked  dilferunce  ap- 
pears between  the  two  eyes,  if  one  remains  unaffected.  If  both 
are  unplicated  a  blue  iris  will  change  to  a  dull  gra^',  a  hazel  to  a 
dirty  brown,  and  in  advanced  cases  a  greenish  hue  is  often  seen. 
The  tisane  is  swollen  and  infiltrated,  under  a  lens  or  by  the  nakwl 
eye  hemorrhagic  may  be  set'n,  uiul  spots  or  oven  masses  of  exuda- 
tion. The  atiueous  humor  is  turbid  and  this  is  best  seen  by  noting 
that  the  pupil  is  smoky  instead  of  a  ck;ar  jet  black:  condensed  liglit 
will  brtn^'  out  this  fact.  Tliti  pupil  will  be  small,  it  will  not  respond 
to  variations  of  li^ht.  Adhtjsioiis  or  deposits  of  pigment  may  be 
»een  at  its  edge,  and  their  formutiou  (/^os^erjor  «ynecAi«)  take-s 
placi!  at  a  very  early  ixriocl. 

If  not  readily  discernible,  adhwiions  will  become  apparent  upon 
dropping  a  solution  of  atropia  into  the  eye.  They  are  the  decisive 
ami  most  constant  ituliration  of  intis.  Thesmallness  of  the  pupil 
results  from  the  swelling  which  pushes  the  membrane  into  the 
»pare  wliicli  is  five  for  it  Ui  occupy,  and  hence  both  Uie  earliness 
and  the  constancy  of  adhesions  to  the  lens. 

The  conieu  may  be  clear,  and  its  reflex  bri^rht,  but  in  bad  case* 
it  becomes  dull,  its  surface  steamy,  and  upon  ils  deep  layer  pig- 
ment [leposits  will  be  seen.  The  turUidity  of  the  aqueous  humor 
sometimes  ^ves  rise  to  yellow  precipitate  in  the  antt'rior  chamhcT 
(Jiypopyuni).  The  g'lobe  is  painful  to  the  touch,  its  tension  may  be 
normal  or- soinetiiues  nicrcaiied;  a  stat«  of  minus  tension  uidieates 
the  complication  with  cyclitis  and  belongs  especially  to  chrome 
cases. 

We  have  also  bypei-aemia  of  the  ciliary  vessels;  in  the  mild  cases 
or  as  the  disease  abates,  there  will  Iw  a  corona,  limited  to  the  vicin- 
ity of  the  cornea,  compost-il  of  pink,  fine,  nearly  straight  vessels 
*  Ruynl  Loiiduii  OphtliBluiin  Hunpital  Re[K)rtH,  vol.  ill.,  July,  1883,  p.  IWt. 
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radiating  outward,  and  fomiiug  a  zone  about  six  millimetroR  wide, 
with  prolan j|r;'tit>"s>  miiniti^  out  toward  the  rwli  uiusck-s  (svu  Fig. 
148).  This  la  sometimes  called  the  irltlc  7.one.  Let  thfe  disease  be 
severe,  and  tho  conjunctival  iis  well  as  di^efier  vesaels  will  be  eji- 

f^ropged^  the  whule  fmnt  of  the  eye  will 
be  intfi^nsely  red,  there  may  even  be  a 
little  Hiib-conjunctival  effusion.  The 
wicretion  will  be  lachrymal,  not  mucui- 
dal  nor  pmnlent,  the  eyelashes  will  not 
be  stuck  t<ig»'ther,  the  lids  will  be  im- 
perfectly openi'd. 

Subjective  symptoms  will  he,  ini- 
pwirnient  of  si^ht,  wliicli  occurs  very 
early,  and  often  becomes  extivme,  in- 
tolerance of  light,  and  pain.  Tin?  pain 
Is  a  conM|iioiiou8  featni-e  from  the  outset.  Situated  fiisit  in  the  glolx*, 
it  soon  nidiates  along  the  branches  of  the  fifth  nerve,  chiefly  the 
supra-orbital  and  malar.  A  tender  point  will  be  at  the  supra-or- 
bital notch  and  the  vertex.  It  spread.s  sometimes  to  the  side  of 
the  nose  and  the  inner  side  of  the  orbit,  bnt  the  nsual  complaint 
is  of  the  forehcKl  and  top  of  the  liead  and  the  temple;  the  pain  is 
most  severe  toward  night,  or  early  mor-iiing,  and  often  rolK*  the 
patient  of  fileep. 

Adhesion  of  the  pupil  haa  been  said  lo  occur  at  an  early  period, 
aril  tlie  reason  is  that  the  aqueous  quickly  ts  saturated  with  plastic 
material,  and  readily  glues  together  surfaces  which  are  already  in 
contact  (Aril).    If  atropia  is  used  very  early,  these  adhesions,  being-. 
Boft,  will  give  way  m  part  or  wholly.    If  the  pupil  should  become] 
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round  and  fully  expanded,  it  may  again  acquire  a<lhesions  in  its  en- 
larged condition.  If  the  adhesions  only  yield  m  part,  the  pupil 
acquires  most  irregular  shapes  acconling  to  the  numbi-r  and 
breadth  of  the  attachments.  It  will  be  festooned  in  vanous  ways 
(see  Fig.  HJ).  The  plastic  exiidiiiion  becomes  firmer  and  l>etter 
organized  as  the  disease  advances.    If  treatment  is  ineHIcient,  the 
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ptipillary  si>ac)'  hecoitios  chnltMl,  the  (Mlgo  b(!Com«s  wholh*  adherent 
and  commuiiifjitioii  bftweyn  the  anterior  and  posterior  chaml)ei*s 
will  b(»  cut  oil  lyxclusion  of  the  pupil). 

Iritis  may  attack  one  eye,  or  both,  and  either  sinuittaneously  or 
successively.  It.  may  b«  so  sUg-ht  as  to  prvsa  in  a  few  days,  it  gen- 
cnilly  lasts  two  to  six  weeks,  if  nt'^leeted  it  may  continue  for 
months,  u.ml  the  end  be  atropliy  of  tlio  i^lobe  anil  hopeless  loss  of 
sifflit.  It  is  not  a  (liseast?  to  be  treated  expectantly,  its  tendencies 
are  toward  mischief. 

Patholog^icaily  we  have  seveml  varieties,  viz.,  serou»t  spongy, 
plastic  or  ffumittij,  a.nd  suppurative  iiitis. 

Intis  serosa  was  formerly  caHed  Descoinitis,  aq  no 'Capsulitis, 
etc.  It  is  often  inconspicuous  in  symptoins;  there  will  be  slight 
circiim-comeal  hyiMjnemia,  \-iston  will  he  n^uced  but  pcrhajwi  not 
fieriously.  the  eye  will  feel  uncomfortable.  By  close  inspection  the 
posterior  surface  of  the  coniea  is  found  dotted  with  specks  of  plfj- 
ment,  (■Jipt*cia1ly  upon  its  lownr  thtrd,  the  aqueous  is  cloudy  and 
may  be  in  large  quantity,  the  iris  is  pusbtid  backward  and  dull,  thu 
pupil  acts  slu^JT^ishly  and  may  have  some  synechia;.  Iritis  with 
abundant  serous  eirusion,  as  shown  by  the  fulness  of  the  anterior 
chamber,  may  he  an  acute  and  painful  dis<*asc,  while  the  condition 
now  mentioned  is  a  chronic  affection,  with  inconspicuous  symp- 
toms, which  may  last  for  weeks.  Dr.  Knies  in  1879  reported  an 
autopsy  of  such  a  case  and  found  t.Iiat  the  whole  uveal  tract  was  in- 
volved, as  well  as  the  shi-ath  of  the  optic  nerve  up  to  the  chiasm. 
The  optic  nerve  was  inllamed  and  also  the  retina,  for  a  smaU  area 
around  the  papilla.  The  deep  part  of  the  vitivous  was  liquefied 
and  detached;  its  anterior  pai-t  permeate*!  by  granular  cells  and 
membranes.  Thf  liisease,  then-fon',  must  he  generalized,  as  much 
more  than  iritis,  and  mi^-ht  perhaps  he  called  uveitis  serosa  (see 
p.  376). 

The  chang-es  which  iritis  pi-oduces  in  the  aqueous  humor  have 
been  referred  to,  especially  that  it  becomes  hi;rh]y  albuminous  or 
flhrinuus.  It  seems  likely  that  its  chemical  alteration  has  some 
effect  in  dissolving- tin- pijjTnent  of  the  iris  and  thus  favors  its  de- 
posit upon  the  back  of  the  cornea.  Tlie  turbiility  of  the  aqueous 
arises  from  the  presence  of  lymphoid  cells,  pus,  antl  red  blood-cor- 
puscle-s.  They  become  disorj^nizod  into  molecules,  and  may  pre- 
cipitate as  hypopyiim.  Tlicy  form  ^oups  and  masses  depoaited  on 
the  cornea  and  they  will  be  tang-led  in  a  web  of  fine  fibrillar. 

The  most  nuirked  ilhistnition  of  turbidity  of  the  aqueous  ap- 
pears in  a  condition  which  has  been  cnlled  .s;>nK*/f^  iritis  (Knapp). 
I  have  seen  it  a  few  limes.  The  iris  is  pushed  fur  back,  is  very 
much  obscured  by  the  muddy  a{iueuus.  As  the  Huid  grows  clear, 
ho^nnin^  at  the  edge  of  the  anterior  chamber,  the  material  socms 
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k«a.  U  may  Mcm  to  come  from  lite  .1  a  cvsi; 

ataorbcd  completely,  fthrinkiog  to  a  Uiin  membrana  v<]«enbg^ 
popfl  and  flitalljr  dimpipears  wkhont  syneohhL    Arlt  has* 
Ube  material  and  deseribra  it  as  scro-nttrinous  and  iM-mv 
wtuch  the  fluid  and  cell  elements  tend  t<>  separate,  and  lie 
aba  BF[arat4S  into  n  nrttrork  of  wry  Qni*  fibres  like  Uie  1 
■(  cruupous  pntnimuuia.  and  a  [unuleas  ^•latiuuus  mim, 

Wbil«  plastic  cxudatiDO  to  the  rule  in  iritis,  ue  haTe»^rpel 
wtuch  TcUov  nodulM  and  masses,  one  ot-  many,  pnijt-ct  trom 
aurfacc  of  the  iris,  and  are  called  gummata  (>rronWj//uiMi/o,ai 
gimi  becutse  ot  their  very  gpneniUy  Kvptailtiir  ori^n. 
ibey  are  a  browntah  yeUQW,or  may  bu  streaked  with  blood, orl 
be  in  quantity  to  farm  a  deposit  at  the  bottom  of  tbe  uil 
chamber.     When  Ibt-y  are  alMorbed  they  leavt?  a  jn^iyish  dia 
^ot  where  tbe  iris  will  be  adherent  and  atruphied;  sometitiHtl 
changes  are  «-er^-  extensive.    Tbe  same  deposiU  occur  in  tbe  < 
body  and  choroid  and  a  latere  mass  may  soften  the  sclera  and' 
ject  in  a  considerable  tumor. 

Suppurative  iritis  is  g«ncrally  tho  effect  of  wotmds  or  of  open 
tjons,  or  of  infectious  diseases.  It  is  usually  only  a  part  of  gcDOa 
BUppuratiuu  and  ui-ed  not  be  sjH-tially  desenlied. 

Complicat iuHs. — Supposing'  the  disease  to  have  a|ipinatt 
started  in  tbe  Iris,  we  have  ahvady  referred  to  tlie  possiWlit;ir  t 
famt  haziness  of  the  cornea  and  to  the  deposits  uiton  it«  }>o!»vnc 
surface.  It  Ls  proper  to  emphasize  the  intimate  connection  whk 
Hul)sists  Itetween  all  parts  of  tho  uveal  tract,  and  that  the 
often  only  the  middle  factor  in  a  morbid  process  which  may 
bi  both  directiunK,  fonviiiil  or  backwaiHl,  Tlie  iris  is  acted  upon^ 
iutlammations  of  the  cornea  and  sclera,  as  nell  as  by  inllanuni 
tions  of  the  choroid  and  ciliari'  body.  On  tlie  other  band,  one  mu 
be  vigilant  to  note  when  iritis  passes  into  irido-<'ycIitia  or  llW 
choroiditis.  There  will  always  be  hyperemia  and  some 
changes  of  the  deeper  uveal  ^tmctures,  but  lesions  wliicb 
attention  often  appear  and  will  be  referrwl  t-o  later. 

It  hi)s  bt_'en  asserted  that  dnrin-^  iritis  t.bf  iviina  and  opticj 
may  be  inflamed  without  concomitance  of  tho  ciliary  body 
roid  (Schnabi'l),  that  a  g-ray  or  yellowish  infillrjtion  may  api 
the  i-etina  near  the  optic  disc,  that  the  latter  may  be  h.viMrrwm 
swollen,  and  that  this  condition  may  last  longer  than  tbe  altack 
irit  is,  and  account  for  jn-i-sisteut  dimness  of  sight.  It  is  difllniH  ' 
decide  the  existence  of  such  lesions  while  tho  media  are  baiy.ai 
durinf?  this  condition,  if  visible  nt  all,  the  optic  nen-e  will  appa 
red  from  purely  optical  reasons,  as  we  sei'  the  sun  throusli 
When,  however,  the  media  ai-e  clear  enough  to  i»'niiit  aecur 
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spectioii  by  ilic  0])litlialiiioscope,  unu  may  homctiiues  ilnd  co-existcnt 
rcttnilis  and  iteuritis.  Such  a  ca>se  with  plastic  exudution  into  the 
papilla  1  clearly  reineinbvr. 

The  haziness  of  the  vitreous  is  occasioned  by  the  presence  of 
minuto  particle*  and  threads  and  i>t'rha]>s  membranes.  It  may  be 
p;irt,i;Llly  or  even  wholly  liqiiefk'd.  In  chi-onie  eases  il.  undergoes 
stfrious  disor^aiiiKalioii,  wliieli  will  he  lieivafter  referred  to  and 
which  remains.  Much  of  the  altci-alion  cauKod  by  acute  attacks 
will  pass  away. 

tSequelie  of  iritis  are:  Lst.  Adhesions  of  the  pupil  to  the  capsule 
of  the  lens,  and  if  they  have  been  torn  Dy  atropia,  pigriuontary  spots 
remain.  2tl.  The  exudation  mny  become  organized  into  a  membrane 
filling  the  whole  pupil,  ami  it  is  sometimes  vascular.  If  it  he  verj* 
dense  it  will  be  indistiDf^tiishabU-  from  cataract  and  has  been  called 
spurious  cataract  (s*?e  Fij?.  144).  The  pupil  Ja  always  sTnall  in  such 
circumstances.     The  cumplete    adhesion  of  Die  pupillary  border 
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forming' an  annular  synechia  is  called  exclusion  of  the  pupil.  If,  iu 
addition,  the  pupillary  area  is  occupied  by  u  niembi'aiie  we  ha\*e 
occlusi'fyrt  of  the  pupil.  3d.  In  con.se<iuence  of  the  conditions  just 
mentioned,  the  posterior  chainb^n-  sometimes  becomes  distended 
with  fluid  and  the  iris  bulk's  forward,  while  the  pupillary  edge  is 
drawn  deeply  Iwckwanl.  and  the  (wriphei-y  pushed  against  the  cor- 
nea <soe  Fig:.  H'"i)-  If  at  ci'rtain  parts  Ihi-  iris  is  more  aiiheix'nt  or 
atrophied,  its  surface  will  project  in  cyst-like  forms.  It  may  even 
be  pushed  forwaixl  so  far  as  to  be  in  ahnost  complete  contact  with 
the  cornea.  The  eyeball  will  be  hard  and  we  shall  have  the  con- 
ditions known  as  secondary  g'laucoma.  -Itb.  The  posterior  surface 
of  the  iris  may  be  more  or  less  completely  glued  to  the  lens,  taking 
the  contour  of  its  surface,  and  its  penpherv  may  Iw  deeply  retract^'d, 
forming  a  circular  furrow,  which  indicates  that  it  has  ucquiiwl 
adhesions  to  the  ciliary  processes.  The  tension  is  apt  to  be  reduced. 
Tlio  evil  effects  of  pupillai*\'  adliesions  are  pi-oportionate  to  their 
extiMit,  apart  from  obstruction  oi-  opacity.  Bix)aii  adhesions  which 
may  not  be  complete,  sometimes  occasion  relapses  of  inflammation, 
but  this  tendency  is  not  so  g'l'cat  as  was  at  one  time  supposed. 
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Th*?)-  rrnd(rr  Ihe  eyo  irrltaWe  and  may  require  an  oprrutiim,i 
ioiiiy.  biii  not  uutil  the  nec«»sity  ft»r  it  bus  bv  t:ai*ntacei 
domunstratcd.     A  Frw  sni;Ll1  aUlifSions  wjll  nut  occaiucoii 
most  instanccH.    Much  depends  ua  idiosiiicrusy.    MM 
pii)ii)  is  extensively  or  wholly  adhen*nt,  the  ahoviscamri 
become  vcr>*  threatenin;,^,  if  not  destructive  to  si(rfii,aa4 1 
intirft'n'ncti. 

5th.  The  capHUle  of  the  lens  may  broome  Lhirkraedinr 

tlon   of  its   epithcliuni,  for   :i   space   com^pondtng  toUne' 

Dei'iJer  and  men.'  serious  Ifsions  of  the  leas  occur  in 

complicated  canes,  causinj?  go^alled  inflauiiuatory  cataract 

lens-is  drnsii'ly  white  or  Vf'llowish,  may  h<'  chalky,  is  RTiuill.itea^' 

sule  shrivelletl  and  verj'  thifk  and  the  iris  will  be  atrapbiwL   ill* 

phy  of  [ta  tiRSUQ  occurs  in  many  chronic  caBes,  and  is  rccognofiV 

extreme  thinness  of  its  structure,  often  in  patches,  which  wiU( 

to  Ih5  frayed  out  and  gray  and  [lennil  lig-ht  to  p;iss  Ihrou^j 

vtt-wixi  by  the  ophthalinoecopo  or  undin*  oblique  illiiminatiaiL ' 

Cunxvs  of  iritis  are  local  and  conslitntional.    It  may  cow 

functional  Ktrain,  from  injur>"»  from  operations,  from  penctral 

foroiKH  iKKlios,  by  extension  from  adjacent  structures, vi»..thip«iiw 

the  chornid  and  cillarj- lnHly,  from  a  swollen  lens.detachmeiito(l 

retina,  utc-,  and  we  have  it  also  by  communication  from  the 

site  eye  us  sympatlietic  ophthalmia.     More  frequently  it  tsi 

coiistilutionul  causcB,  especially  syphilis,  both  seconduri',  t< 

and  herodil»r>'.  and  sometimes  intra-utcrinu;    Rlietnnali 

gout  are  next  in  potency  as  causes,  and  the  attacks  whicb^ 

cause  are  obstinate,  painful,  and  recurrent.    Syphilitic  iritis  is  ^tf 

plastic  tendency,  rheumatic  and  gt>uty  are  moro  serous.    Q«« 

rhota  occasionally  causes  iritis.     The  arthritis  of  poiiotThtra  »i 

to  the  presence  of  the  ponococci  (diplococci  of  Neisser)  in  the  joii 

and  the  same  explanation  is  probable  for  iritis.    Other  cauusi 

malaria,  fcbris  n-curi-ens,  variola,  scrofula,  tuberculosis,  and  wl 

tioiiH  which  are  unknown.     Syphiliii  stands  for  the  cause  in  all 

&04  of  all  cases.  fl 

It  is  im[Hissihle  by  the  quality  of  the  inflammation  lo  IBI 

what  may  be  the  constitutional  catisi?,  except  in  a  resiricii-d  s« 

as  for  example,  that  ^ummy  exudation  is  almost  C4*rtaio  Vt 

sypliilitir;  etiolog-ical  detluctions  must  come  from  inquiry' in| 

ei-al  symptoms. 

fiiigrwsis. — The  dm-ition  will  depend  not  only  on  the  *rwi 
and  cause  of  Uie  attack  and  upon  its  complications,  but  ver>'  lajj 
upon  the  nature  of  the  treatment-  If  the  pupil  is  fn-ed  fromi^ 
sioris  nt  an  early  time  or  these  are  few,  this  is  a  most  feron 
cuxunistance,  if  not,  the  duration  will  he  lonK"  and  the 
or  less  dan^aging-  lo  sight.    Tlie  rheumatic  and  gouty  ty| 
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less  likely  than  some  otliei-s  to  inflict  harm  to  vision,  ait)  apt  to  be 

tedious  and  painful.  Tin*  duration  and  injury  helongin^  to  sjTih- 
ilitic  forms,  iliv  in  proportion  to  the  quantity  of  exudation  and  to 
the  conipljcations  with  duepor  purts.  Seldom  will  un  nttnek  yield 
in  U-ss  tliiin  two  weeks  and  it  may  ^o  to  eig'ht  weeks  or  in  case  of 
complications  to  many  months.  In  simple  cases  vision  will  be  per- 
fectly restoivd. 

Treatment. — A  patient  must  be  kept  in  more  or  less  seclusion 
in  a  room  moderately  dark  and  avoid  use  of  his  eyes  and  all  soui'ces 
of  irritation.  In  some  severe  cases  he  will  bc^  confined  to  ln'd.  It 
is  true  that  patients,  especially  in  dispensary  practice,  go  out  of 
doors  and  sometimes  do  not  interrupt  their  avocations,  hut  Mi« 
effect  is  unfavorable,  even  though  the  sore  eye  be  bandiigvd  or 
shaded. 

The  essential  and  master  remedy  in  iritis  is  sol.  atropite  sul- 
phatis;  it  is  the  beitritmiii;^,  middle,  and  end.  The  prevaihoR'  fault 
is  to  use  it  with  too  much  caution.  Its  potency  when  the  iris  is  in- 
flamed is  far  less  than  when  the  eye  is  normal;  the  ivasons  ai"e  as 
follows:  Tlic  activity  of  endosmosis  throu;,'h  tlie  cornea  Is  impaired 
becansi' its  tissue  is  Hurehar/^ed  with  fluid,  and  the  tension  of  tho 
globe  is  increased.  Tho  swoUnn  condition  of  the  iris,  the  inaptitude 
of  its  muscular  fibres  to  contniet,  the  hyp.'nenjia  and  the  adhesions 
combine  to  oppose  its  effect,  even  when  the  solution  has  entennl  the 
aqueous  chamber.  For  thes*^  reasons,  a  solution,  ^r.  iv.  ad  ^  i., 
must  be  used  in  such  frequency  as  will  elTeet  the  purpose.  This 
will  vary  in  different  cases.  It  will  \w  drojiped  in  four  to  six  liiiies 
daily,  or  onc«  in  two  hours;  or  it  may  he  put  in  six  tiines  an  hour 
three  times  daily,  or  four  times  an  hour  three  times  daily.  For 
iritis  after  extraction  of  cataract,  1  use  a  solution,  sixteen  ^a-iius  to 
the  ounce — the  condition  not  permitting  frequeut  instillations,  and 
for  this  reason  the  strength  is  increased.  So  long  as  certain  per- 
nicious effects  presently  to  be  described  do  not  occur,  the  effort  to 
dilate  the  pnpil  is  to  t>e  perseveringly  pushed  until  it  is  actually 
accomplished.  But  there  arc  certain  possibilities  of  harm  in  atro- 
pia., not  to  bo  overlooked:  viz.,  its  poisonous  constitutional  effects. 
Patients  may  quickly  complain  of  dryness  of  the  throat,  anil  it  will 
be  seen  to  bo  ri'd  and  the  saliva  scanty — this  is  not  to  bo  hwdiil  as 
dangerous;  but  when  a  flushed  face,  a  quick  and  feeble  puLse, 
nausea,  prostration,  and  fainting  appear,  and  when,  as  sometimes 
occurs,  delirium,  at  first  talkative,  aftenvard  with  delusions  and 
violence,  shows  itself,  the  situation  is  .sufllriently  alarming.  Somo 
persons  are  specially  susci'ptiblo,  and  are  disturbed  by  small  quan- 
tities. When  such  signs  arise,  the  atropia  nuisi  be  stopped,  alco- 
holic stinuilanls  giveu,  and,  if  violent  delirium  exist,  hypodermic 
injections  of  sulphate  of  morphia^  gr.  J  to  (,  repeated  as  neodful. 
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To  prevent  |>oisonous  symptoms,  care  should  be  takm  toi 
solution  into  tliu  ouU-r  i-athtT  than  into  tlio  inuer  aiieltr.uiri  hiH 
the  head  so  that  ilie  fluUt  does  not  roadily  flow  towanl  1I>''  ;"iiirU 
preeifting^  with  the  ftngcr  over  tiie  puncta  und  sac  Bof  wnitti 
hinder  pnssaj?e  of  the  solution  into  the  throat.  Another, but  V( 
fre4)(u'nt  and  less  u<'riou8  efTert  of  pnilon^e-d  use  of  atropia.btti 
it  eaiises  a  foiin  of  ^jrranular  conjuncii\itis.  This  nmy  be  i 
'  biy  count4>ract«d  by  dropping^  tH-twet^n  thtt  lids  a  solutinn 
or  of  buracic  acid.  Mixing'  Ihe  atropia  ^vith  vasetiniMsr.  tv.{ 
will  to  a  doj;rree  correct  the  unpleasant  conjunctival  e]T'?fl. 
small  btt  is  placed  between  the  lid«,  and  allowed  to  m«ltr-J 
tho  watery  sohition  would  be  used.  If  atropia  must  Iw  obai 
we  have  a  substitute  in  duboisia»  to  be  g'iven  in  Ihe  aamr 
i>1  solution,  or  hyoscyamine;  but  1>oth'  these  are  in  a  degree 
to  cauHT  like  constitutional  efTivts.  Usually  alt  mydriatics nnai 
renounced  until  the  toxic  symptoms  8ul»siUe,  and  then  rvsuari 
such  degree  as  may  be  tolerated.  One  need  not  expect  tbe 
effect  on  the  pupil  at  the  beirinninfr.  and  if  there  be  ^reat  iiy\ 
afinia,  the  use  of  leeches  to  the  temple  \\'ill  promote  it«abMT 
the  anterior  chamlxT  be  deep  and  the  eye  tenw,  paracenl 
irivatly  aid  its  effect.  It  is  a  common  experience  that  as 
tbe  pupil  enlar^'^-s  to  a  cnnsiderable  de^rrec,  say  to  about  si) 
eti;;bt  millimetres^  the  symptoms  spet-dily  pive  way  and  nxvi 
sets  iiu  This  will  tiike  plact!  even  though  some  adht^siouK  rew 
Tet  in  rheumatic  iritis  this  happy  sequence  does  not  alwuTS 
pear.  The  aqueous  reruains  turbid  and  in  lar^;e  ((uantity,  aod  j 
continues.  It  will  he  well  to  apply  two  leeches  to  tlie  ten 
and  paracentesis  may  be  adniissiblo.  It  is  also  efficient  to  gi 
hypiidiTniie  injecl  inn  of  morphia.  Anotlu-r  rt.'n»e<ly  is  thr  hypi 
iiiic  injection  of  muriate  of  pilocarpine,  gr.  J  or  ,'^.  My  o» 
lience  is  small,  but  I  am  pivpared  to  credit  the  favorabl 
tioiis  of  Sehweipjrer  and  others  about  it.  Iiitis  may 
pei'sons  of  ^uty  iliatliesis  as  the  llrst  token  of  their  cunstiluti' 
tendency.  IT  it  appear  when  there  is  ^rent  deprcMriation  u(  h<<; 
the  disease  maj'  not  be  violent  in  intensity,  but  is  likfly  to  b^ii 
ptrrtmacious  in  duration,  and  a^gi-avatin^  tn  lis  njis  and  doi 
Nothing  but  general  hygienic  measures  will  in  some  cases  boH 
value — ('xcept,  alwa.>'s,  atropine.  TJ 

An  advlitioital  application  is  warm  watt*r,  and  the  ti^mptnl 
such  as  the  patient  pivfers.  Sometimes  for  suppurative  tritb 
pecially  traumatic,  water  as  hot  as  can  be  borne  is  to  be  kepti 
tinually  applied  fur  two  or  tliree  hours,  and  this  n^puated  t)tr» 
fourtintes  daily.  To  less  scvei-e  cases  dry  warmth  is  jjraleAil 
heated  napkin,  or  a  bat  of  cotton  and  Ivandag)*.  Cold  lotions; 
disaj^ree  with  iritis,  except  tbe  traumatic  kind,  and  Id  \i 
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pei'suns.  For  a  lar^^e  pro|M)rliiiti  of  ciisl*s  tlie  local  prnoeL*iJinfrs  will 
coiiti-ol  tho  att.a.ek.  For  the  noctiiriuit  pnin,  hot  roiiifnUitioiis  ai*e 
to  bo  used,  and  moiphia  or  some  kind  of  opiate  admiiii»bei-ed.  Ten 
j^rains  of  antipyrine  will  often  be  very  (.■IfiHrtive,  and  may  by  n.'- 
repeated.  Rubbing-  int-o  the  forehead  the  oleatc  of  morphia  is  a 
rrsniiri'i'  of  spiN.'iiil  clUcienc^-  when  the  pain  is  not  viT}-  sewrt*. 
Friction  over  t\m  forehead  and  temple,  with  extracts  and  oint- 
ments, is  uncleanly,  yet  is  in  voj^e  as  anodyne.  Chtorofonn  liiii- 
nn-nt.  cautiously  applied  to  avoid  its  {r^'ltin^r  into  the  eye,  may  be 
comforting.  A  mixture'  of  chloral  hydrate  and  caniphttr  to  which 
a  little  oil  ot  witilergreen  is  added  is  ^-aluable.  In  severu  cases, 
especially  with  tt^ndeneies  to  ivlapst*.  confirn'ment  in  the  room  is 
indispensable,  until  the  intensity  markedly  al>atn?s.  In  debilitated 
snbj<«ts  this  rule  also  applit>s,  but  may  neod  modification  in  the 
Uf*e  of  a  thick  bandagre,  and  permitting  them  to  walk  on  a  piazxa 
or  wheiv,  protwrted  from  wind,  fresh  air  can  be  emjoyed. 

Constiiutintial  tr<'atnieni  will,  in  some  caHCS,  be  indisjM'nsable, 
while  even  in  the  syphilitic  cases,  providing  their  type  is  mild,  iner- 
curiaLs  are  often  not  firiven  until  the  local  syniptonis  subsiile.  Tliey 
are  not  the  ^eat  weapon  of  success,  while  atropia  and  the  above 
proceedings  are,  and  only  need  skilful  use.  But  if  the  oltack  bo 
severe,  if  the  pupil  remains  closely  adherent,  if  there  be  g-ummy  ex- 
udation, if  the  syphilitic  poiaoninp:  be  pi-ofound  or  there  be  hei*edi- 
tary  sy])hilia,  mercury  must  be  ^vun  in  the  most  ctTective  way. 
Inunction  is,  Jn  many  cases,  the  he«t  method — nibbing  into  the 
arms,  sidt-s  of  thonix.  oi-  inside  of  thighs,  about  half  a  dnichm  of 
blue  uiiitineiit.  if  fur  any  rt-asou  thi»  is  to  be  avoided,  the  proto- 
iodide  of  mercury,  jcfr.  t  ter  in  die,  may  be  given,  while  a  rapid  sali- 
vation is  to  be  had  by  gr.  ■^^  of  calomel  every  hour.  Oleatc  of 
mercui-T,',  twenty  itov  cent,  is  sometimes,  with  delicate  skins,  to  be 
preferretl  to  the  blue  ointment.  Hypodermic  injection  of  corrosive 
9ublima1-i'  or  of  the  lannal*'  of  merenry  has  been  employi'd  iind 
praisi*d,biit  I  have  no  disposition  tn  i-csoii.  to  it.  !n  all  these  cases 
salivation  is  to  he  carefully  avoided.  At  its  first  sijjn,  a  garble  of 
tannin,  or  of  elihinite  of  potash,  and  diligent  use  of  a  soft  tooth- 
brush, arc  to  be  insisted  on.  Mercurial  vapor-baths,  viz., '  i.  of 
black  oxide  of  meix.'ury  upon  a  red-hot  iron,  added  to  the  usual 
arranpenionts  for  a  vapor-batb,  is  an  admirable  way  of  getting-  in 
the  mercurj^  without  disturbing:  the  stomach;  using;  it  once  daily. 
Tliesc  proceedings  are  directed  against  a  case  of  severe  intlamina- 
tlon.  But  it  is  very  common  to  ;rive  patients  the  socalled  jnixed 
treatment  of  blniodide  of  meitury,  with  iod.  potass.,  and  keep  it  up 
loag  after  the  eye  has  recovered,  to  counteract  the  constitutional 
poison.  For  special  details  as  to  the  treatment  of  syphilis,  1  must 
Irefer  to  other  livatisos.     83*philitic  iritis  usually  comes  with  a 
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pa}Hllar\'  or  raseolur  eniptioii,  aboul  four  to  axx  wcfku  after  rlian- 
ciT,  while  it  may  Iw  delaytni  to  the  Bccoiid  year  or  to  the;  tonth 
year,  and  it  may  come  as  a  tt-rtiary  symptom.  For  cliiktrt.*ii  tlie 
mercurial  ointment  \&  the  be:it  treatment,  combined  with  carvful 
attention  to  nutrition,  cod-liver  oil,  healthy  and  clean  skin,  etc, 

A  cnse  of  rheumatic  or  g-only  iritis  will  he  greatly  inlluenccd 
hy  correct  constitutional  treatment,  viz.,  alkalies  in  full  doses — 
Rochelle  saltJi,  litiuor  potassjp,  litliia  water — and  especially  wsefnl 
18  the  Tiirkish  bath.  SornetimeK  culclueinii,  eomhin<-(l  [H>rlia|)R  vvtih 
iod.  potass.,  will  prove  its  superiority,  and.  in  general,  rep;ird  must 
Iw  paid  to  the  phases  of  the  constitutional  diathesis,  and  to  the 
ivmedics  which  have  proved  useful  for  otlior  symptoms.  Salicylate' 
of  .*ii>dium  is  of  special  \*aUie  in  rheumatic  iritis;  it  will  be  g-iven  in 
tcD-^rain  doses  every  two  houcs  until  its  effects  are  secured.  Pilo- 
carpine  muriate  given  hypodermic  ally  is  sometimes  of  value,  but, 
rej-ard  must  be  paid  to  its  occasional  dei>r(',ssing  effects  on  the 
heart;  the  dose  will  be  gr.  ^  to  \.  Turpentine  oil  in  doses  of  five 
drops  in  capsules,  three  times  daily,  has  been  recommended.  1 
must  also  insist  ui«in  the  proper  appreciation  of  a  patient's  svueral 
condition,  whether  sthenic  or  asthenic.  In  the  fomier,  purgi»tlvea 
and  sweating  and  diuretics  may  be  exhibited  with  free<lom;  in  the 
latter  they  nmat  be  most  cautiously  given,  and  often  quinine  wll 
be  Ihe  potent  reniedy,  and  stimulants  be  needful  to  build  up 
streng-th.  A  feeble  patient  will  always  have  a  protiiicted  attju-k, 
and  care  must  be  taken  to  supply  the  means  to  carry  him  through 
the  long  misery. 

Gonorrhttal  iritis  will  be  found  to  keep  step  with  the  success  of 
the  treatment  of  the  urethra.  I  have  known  iritis  to  follow  the  in- 
troduction of  a  sourul  in  treating  urethral  stricture,  the  same 
patient  having  had  iritis  with  gonorrlwral  attacks. 

Iritis  is  often  cured  with  perfectly  noi-mal  pupil,  but  synechioe 
may  remain.  As  has  bwn  said  above,  this  fact  has  been  lield  to 
account  for  the  tendency  to  relapses  which  many  cast's  exhibit. 
That  this  is  measurably  true  must  be  believed.  That  this  is  so  fre- 
quently the  rase  as  hiis  bi-en  claimed,  is  not  ti'ue.  Manyca-sesuf 
extensive  posterior  synechia;  arc  t4>  bo  rememlM^i-ed,  in  the  experi- 
ence of  every  practitioner  in  eye  dtseas«*,  which  have  not  had  re- 
lapses. The  operation  of  coretysis  was  devised  by  Streatftfid  and 
mMliftcd  by  Passuvant,  to  detach  such  adhesions.  The  fonuer 
used  a  notchwl  spatula,  which  was  in.serted  between  the  Iris  and 
the  lens,  to  pull  away  the  attachment,  as  with  a  liluut  hook.  Tlie 
latt«r  usikI  a  pair  of  fine  foi'ccps  to  pull  off  the  iris  at  the  adhi'irnt 
spot.  In  both  cases  the  wound  should  be  in  the  cornea  and  oblique, 
80  that  while  admitting  the  instntmcnl,  the  loss  of  aqueous  should 
be  a  mininiiun.    Care  should  be  taken  not  to  permit  the  iris  to  be 
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caught  in  tlio  wound,  and  not  into  Jiijutv  thu  Ions  capsule.  The  iris 
tolerates  such  :iu  interference  well,  and  the  operation  may  be  as  many 
times  repented  as  the  nujiiber  of  the  attiichmenlif  may  require;  but 
it  liaa  not  seldom  Jiappene<i  tliat  the  syiiecliiie  were  re-cstahlished. 
It  is  wise  to  wait  to  karn  whether,  in  a  g'iven  case,  tljert^  be  need  to 
interfere,  and  then  to  clioose  corelysis  or  iridectomy,  as  the  condi- 
tion may  dJcljitL-.  For  close  and  mimiToim  and  bi'oad  adhesions, 
iridectomy  at  the  phice  of  attachment  siimild  be  chosen;  for  a  sin- 
gle or  two  broad  synechia;,  with  an  irrit^ible  eye,  or  with  tendencies 
toward  neuraliriu,  corylysis  with  line  forteps  may  Ik-  tried,  viz., 
iPaasavant's  method.  Both  before  and  aft«n'  the  operation,  atropia 
must  be  freely  osimL  At  present  the  operation  Is  less  frequent  tliau 
it  was  ten  years  ago. 

For  severe  sei-ous  iritis  with  d<!ep  anterior  chamber  and  much 
pain,  parciccnii'sis  will  be  ctTectual.  In  the  cases  with  copious  prtv 
ci  pi  tattoos  on  tlio  posterior  sncfacc  of  the  coraea,  some  of  the  de- 
posits may  t-bus  he  evacuated:  Uorner  attempted  to  rub  them  ofT 
by  uumeUiatuiy  praclisiu^j,'-  massage  of  thf  eye. 

Sometimes  we  have  to  deal  with  chronic  iritis  with,  extensive 
synechiii"^,  and  we  find  the  local  and  constitutional  means  almost  in- 
eiTociive.  The  eye  remains  hypeiiemic;  the  globe  is  perhaps  tense, 
perhaps  soft.  If  tense,  we  may  cumpier  the  trouble  by  iridectomy; 
if  soft,  the  operation  may  he  attended  by  oxce&sive  hemorrhage 
and  followed  by  phthisis  bulbi.  Yet  this  is  not  always  the  issue; 
at  any  rate,  if  left  to  itsi-lf,  the  eye  will  be  lust,  and  the  operation 
^vea  the  best  chance.  Such  cases  involve  the  ciUary  body  aud 
choroid,  and  are  always  of  grave  significance. 

What  to  do  when  the  pupil  is  extensively  adherent  is  a  qn):stion 
which  merits  still  further  consideration.  The  reasons  for  interfer- 
ence are  to  improve  sight  or  to  control  i-elapses  of  inflammation  or 
persistent  irritability.  We  now  consider  the  condition  ivhich  re- 
mains some  time  after  acute  symptoms  have  subsided.  It  may  be 
premised  that  in  chronic  and  extensive  adhesions,  instillation  of 
itropia  often  causes  irritation,  because  ineHective,  and  only  teases 
iris.  On  the  contrary,  with  only  a  few  s^ynochiie  its  prolonged 
use  will  in  the  eml  sometimes  rupture  obstinate  attachments  and  it 
may  sometimes  be  alternated  with  eserine.  When  mydriatics  fail 
and  the  pupil  is  much  boijtid  down,  iridectomy  is  theivniedy.  Kut 
when  to  do  it?  Not  ovi>ry  case  of  exclusion  of  the  pupil  demands  it. 
only  a  small  aperture  permit  interchange  of  aqueous  in  fixint  of 
id  behind  the  ids,  experience  shows  that  many  eyes  escape  trouble. 
"With  occlusion  of  the  pupil  the  dimness  of  sight  may  require  relief. 
But  unless  sight  is  very  poor,  there  will  be  not  enough  gain  to 
justify  the  opei-atlon.  In  case  both  exclusion  and  occlusion  exist, 
an  operation  will  be  needful.    One  must  be  wii-eful  to  find  out,  If 
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possible,  tho  probable  stat«  of  the  deeper  parts  of  the  eye,  by  nol- 
iii^  the  tetmion  and  degrre  of  vision,  nnd  llio  p<'rception  of  tUTlit. 
and  by  canjful  ins|Ht!tfuii  of  the  iris,  li"  it  be  ati-ophitul,  or  much 
discolored,  if  it  project  in  bosses  or  be  piislied  as  ii  whole  toward 
the  cornea,  as  above  described,  it  may  be  assumed  that  consUlenu 
bio  mischief  has  befallen  the  deep  structures  and  the  visiinl  elTect 
of  the  operation  may  Ih'  dtaappointiii;^.  Benefit  may  in  lime  ac- 
crue, and  the  operation  Is  justified,  because  without  it  the  state 
of  the  eye  would  g'l-ow  worse.  It  is  not  alwaj's  easy  to  pvt  out  a 
suitable  bit  of  iris  when  it  is  Htrophie<l,  and  sometimes  it  may  evtm 
be  difficult  bo  push  a  knife  into  the  anterior  chamber  without  tran^ 
tlxinjjr  it.     Increased  tension  is  an  imperative  reason  for  operatinfr. 

Should  only  the  pupillary  boixJer  be  atUiched.  the  opi-ration  will 
be  technically  easy ;  but  cases  occur  where  most  of  the  surface  of  tho 
iris  is  ^lued  to  the  lens  and  lies  Hat  upon  it  with  retraction  of  its  peri- 
phei-y  and  atrophy  of  its  tissue.  It  is  dit&cult  to  briuK  out  a  piece 
of  the  membrane,  an<l  one  may  sirtra  to  have  gained  the  desired 
pupil,  but  no  better  si^ht  ensues,  and  on  inspection  by  oblique  light 
it  may  be  found  that  only  the  front  layers  of  the  iris  have  been  re- 
moved, while  the  pigmentary  layer  remains  sticking  to  the  lens 
and  looks  lil{e  black  velvet.  It  will  Im?  necessary  to  remove  the 
lens,  and  probably  afterward  to  deal  with  a  membranous  obstruc- 
tion befoiv  a  clear  opening  can  be  secured.  Cases  suclt  as  thejse 
are  apt  to  show  diminished  tension,  and  are  prone  to  hemorrhage 
into  the  anterior  chamber  and  also  Intti  the  I'itreous,  and  hemor- 
rhage's are  liable  to  occur  during  the  healing,  so  that  tlirir  outloolc 
is  not  promising.  An  operation  may  light  up  chronic  iridoM!ycliti8 
which  had  been  in  abeyance,  and  isisue  in  phthisis  bulbi. 

While,  Ihoi-efore,  we  are  ready  to  give  a  patient  the  Ix-nefit  of 
indeetomy,  it  appears  that  in  some  cases  it  is  unnecessary,  in  some 
It  is  hurtful,  in  some  the  result  is  disappointing,  but  it  is  a  valuable 
resource  in  the  greater  numlMjr. 

Tt'MORS   OF  THE   IrIS, 


Tumors  rarely  occur  in  the  Iris;  the  principal  varieties  mot  with 
are  tubercular  nnd  saivouiatous,  and  cysts. 

Tuberclctt^  appear  chietly  in  children,  as  grayish  red,  irregular 

nodules,  commonly  at  the  periphery  of   the  iris,  accompanied  by 

•igns  of  moderate  inSammation.  viz.,  peri-corneal  redness,  haziness, 

k^Specially  of  the  lower  half  of  the  cornea,  photophobia  and  lachry- 

mation.     They  become   larger   and    multiply  and   may  in   a  few 

>ftec  Hnrnef,  *'Krankhett«n  des  Augee  Im  Kind««elt«r,"  p.  3ST.    A1k>« 
.  Michel,  '-  Aa^nheilkunae,"  p.  4U2,  lt»4. 
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months  fill  the  anWrior  chnmU'r,  ivritler  thn  eye  hard  and  painful 
and  end  in  perforation.  Tli«ir  pro;;ress  may  be  nioru  ctironic.  and 
without  forcing  itti  way  tlii'ou{,''h  tli»  sclera,  the  tiunur  may,  after 
reaching  a  certain  stagv.  he  arrested  and  shrink,  and  tht>  fi'ont  of 
the  globe  become  phthisical.  Tliese  f:ro\vtfLs  were  formerly  de- 
scribed as  tjmunioiiut,  but  their  true  nature  is  beltf-r  understood  and 
is  perfectly  identitied  b^-  recognizing;  the  characteristic  bacilli. 

Sarcoma  is  by  no  means  so  frequent  in  the  iris  as  It  Is  in  the 
■choi"oid.  Tlie  pi;2:nient.('d  fonii  is  more  common  than  the  whiU'. 
There  is  usually  but  a  single  tumor  and  it  may  grow  upon  any  iKirt 
of  the  iris.  It  occurs  at  any  age.  When  melanotic,  its  cancerous 
nature  is  obvious;  if  while,  the  absence  of  inllamuiatory  irritation, 
the  slowness  of  Ha  growih,  thnt  its  form  is  moi-e  or  less  rounded 
and  not  afrgregaled,  will  distinguish  it  from  tubeixJe  during  its 
earlier  stage,  while  the  later  progress  of  the  disease  is  wliolty  un- 
like that  of  tubercle.  The  diagnosis  between  tubercular  dep<^i«it 
and  sarcoma  is  founded  upon  the  iregular  yellowish- red,  dirty-look- 
ing- quality  of  the  former  with  injoetion  of  the  neighboring-  parts  of 
the  globe,  while  sarcoma  is  more  smooth  and  n^gular  in  contour 
and  less  liUely  to  have  hypencmia  of  the  exterior  of  the  globe. 
Only  a  coiisiderabU-  experience  can  make  Iho  distinction  clear. 

Treatment.— When  very  small,  suixoma  of  the  iris  may  admit 
of  excision,  including"  a  piece  of  the  iris,  but  seldom  will  such  an  op- 
portunity occur  and  the  only  suitable  pi-oceeding  will  be  enuclea- 
tion. The  attempt  to  excise  tubercular  nodules,  even  when  small, 
te  generally  unsuccessful,  and  when  the  growth  is  considerable  and 
the  eye  pjiiiifid,  enucleation  is  lo  Ix*  advised.  Tlu-  danger  to  the 
general  health  by  infection  from  the  local  disease  will  add  urgency 
to  the  removal  iti  both  classes  of  cases. 

There  are  some  other  neoplasms  which  have  been  found  in  the 
iris,  such  as  f-iawH/or  grnwthx  (Raosa.');  tymphomafa  In  leucocy- 
themia,  lepra  in  cases  vvheiv  tins  disease  of  the  skin  exists. 

Cffs/s  fif  the  iris  aiv  the  elTcct  either  of  sacculation  in  conse- 
quence of  a  wound  or  operation,  or  they  rt'suH-  titmx  the  prolifera- 
tion of  ceils  intmduced  into  the  anterior  chamber.  For  instance,  if 
cilia  should  fall  in  through  a  wound,  cells  from  the  sac  of  the  hair 
may  originate  a  cyst.  In  all  rases  it  Is  vei-j"  tr.itispaivnt;  it  may 
be  in  the  substance  of  the  iris,  or  simply  lift  its  epithelial  lawyer.  It 
is  lined  with  cells,  and  expands  gradually,  pressing  back  the  iris, 
and  may  distui-b  vision  seriously.  If  not  dealt  with,  it  will  set 
up  internal  iuflanimution  and  destroy  the  ej'e.  The  treatment  is 
excision;  puncturing  is  inefT»!ctual.  To  make  an  incision  of  proper 
size  a  pivlimiiiary  cut   may  he   made  with   a   Beer's  knife,  largo 

N        enough  to  enter  a  scissors-iwint,  and  by  tliis,  with  successive  clips, 
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each  of  which  shaSl  not  cut  moro  than  two  millimetrcSj  the  wound 
may  be  maxle  as  largo  us  needful.  I  have  seen  the  wound  eom- 
ploted  without  puncturing  the  cyst,  and  the  same  might  possibly 
be  done  by  a  very  narrow  Graefe's  knife.  Iris-forceps  then  grasp 
the  cyst,  and  with  it  the  iris  to  which  it  is  attached,  and  then  it 
will  rupture.  Care  must  be  taken  to  remove  the  whole  sac, 
and  not  to  leave  any  tissue  Uing  in  the  wound.  Heahng'  occurs 
kindly.  A  relapse  is  sometimes  obser^'wl.  If  the  case  be  allowed 
to  go  too  loBgr,  the  eye  may  require  enucleation,  because  the  cyst 
may  invade  the  ciliary  region,  or  set  up  s\-mpathptic  inflammation. 
Sometimes  a  vynticervitit  lias  been  found  in  the  anterior  chamber- 
The  movements  of  the  animal  betray  its  true  character.  Its  re- 
moval is  not  diJTlcuU.  I  once  removed  a  j^/arm  from  the  anterior 
cluimher  of  a  horse. 
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OPER.\TH>NS  ON  THE  IRIS. 


Irirbctohv,  iKiiHvroMY,  luino-RHEXis,  CoREi.vsis,  Iridodrsia. 

The  most  frequent  operation  u]h>u  the  iris  and  one  which  has  a 
wi(l«  rang^  of  applications  is  ii-iilectum y. 

The  indications  for  it  are:  1st,  therapeutic,  and  2d,  optical,  or 
iKith  may  be  cotnbined.  It  is  donL*  for  therapeutic  pui-posfs  to 
diiniriLsh  intraocular  tension,  as  in  easi-s  <ir  sl.apliylonia  or  in  ;ren- 
eral  hardness  of  the  eye,  as  in  glaucoma  of  various  typos;  in  cases 
of  sclcro-kenttitis;  also,  it  has  application  for  adliesions  of  the 
pupil,  or  with  unyielding'  or  i-ecui-rent  iritis,  or  for  rapidly  inci-eas- 
ins  ulceration  of  the  cornea;  sometimes  for  keratitis  with  hypo- 
pyon and  for  rapid  swelling  of  the  Ions  after  injur>';  it  may  bo 
coupled  with  linear  extraction  of  cataract,  and  wth  the  removal  of 
forei^  bodies  on  the  iris  or  in  the  lens;  it  uuiy  Iw  prelirainarj'  to 
extraction  of  cataract.  For  optical  purposes  it  is  done  for  opacity 
of  the  cornea,  for  occlusion  of  the  pupil,  for  central  stationary* 
opacity  of  the  lens  or  its  capsule,  fur  luxation  of  the  lens  and  as 
part  of  the  operation  for  extraction  of  cataract. 

Before  doing  iridiKitouiy  for  visual  purposes,  it  must  be  ascer- 
tained that  there  is  perception  of  lig'ht — enough  to  warrant  its  per- 
fortoance,  and  next,  that  the  visual  field  is  not  too  greatly  en- 
croached upon  a<t  by  detachment  of  the  retina.  The  choice  of  place 
for  the  now  pupil  is  in  many  eases  det.ermini'd  by  the  ivgion  where 
the  transparency  of  the  tissues  will  give  the  T>est  sight.  If  the 
opacity  of  the  cornea  or  lens  be  central,  the  choice  of  place  is  at  the 
lower  part  of  the  cornea,  below  the  horizon.  When  an  artitleial 
pupil  is  made,  for  enlargring  the  field  of  sight,  it  is  often  best  to 
place  it  outward.  Should  both  eyes  be  operated  on,  the  pupils 
ought  to  be  symmetrlc^vl.  i.e.,  both  Inward,  or  both  outward,  or 
botb  downward.  Should  the  upper  part  of  the  corin^a  be  selected, 
the  pupil  may  be  made  more  available  by  cutting  the  superior  rec- 
tus tendon,  pi-ovided  the  patient  has  but  one  eye.  The  place  of 
election  in  therapeutic  iridectomy  is  determined  by  the  lesion  iu 
many  cases;  but  if  the  locality  be  optionul,  it  should  be  made  up- 
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ward,  that  tlie  up[>er  lid  may  cover  it  as  uiuch  as  possible.  The 
dtstancf  of  the  incision  from  the  corneal  mai-gin  \vi\\  vary  with  the 
case.  The  rule  may  be  thus  stiitcd :  for  an  optical  purpose  it  should 
be  kepi  as  near  the  centre,  or  tlio  best  portion  of  the  cornea,  as 
may  bi?  possible;  for  Iheraix'utic  pur|ioses,  it  should  be  laid  in  tlia 
scleral  cdgrc,  even  one  and  oiu-^-hair  millimetres  from  the  Iranspar- 
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ent  cornea,  A  pupil  tor  optical  purposes  should  Iw  small,  i.e.,  from 
two  to  four  millimotres  wide  at  its  bns<^.  For  therapeutic  purposes 
it  should  be  broad,  from  five  to  eipht  niilliiiietres  wide.  The  thiclt- 
ness  of  the  conn.-;!  must  always  Ik-  reineniberiNl:  that  the  inner 
oriBce  of  the  wound  is  smaller  than  the  external  openings  and  tliat 
it  reK'ulatcs  tlie  size  of  the  iridectomy. 

The  instruments  to  \w  chosen  ai-e  the  followirijr:  a  spriiig-specu- 
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lum,  flxation -forceps,  an  iris-knife  {see  Fipr.  148),  iris-forwps  (see 
Fifr.  l46),  scissors,  and  a  curette  or  spatula;  a  bit  of  muslin  with  a 
mass  of  cotton  upon  it,  to  be  use-tl  to  check  spasm  or  hemorrliag-e, 
is  to  he  at  hand  in  every  operation  which  opens  the  eyeball.  If 
ana^sUietics  be  used,  a  Desmarres*  lid-elevator  of  larg-e  size  must  be 
ready  for  instant  use  to  pull  forwaixl  the  tonjrue  by  stippine:  it  over 
its  baao  and  hookuig  jL  up.    The  patient  may  sit  in  an  operatin}^- 
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chair,  but  it  is  better  for  him  to  he  on  his  back  on  a  table  or  hard 
bed.  Instillation  of  2)6  or  4;^  solution  of  cocaine  will  in  the  great 
majority  of  cases  render  ether  or  chlurofurm  unnecessary.  But 
with  children  or  ver}*  timid  persons  Kreneral  ano^sthesin  at  least  to 
sutBcient  degree  to  Secure  quiet  iM-havior,  will  be  necessaiy,  Detrp 
anaisthesia  will  bo  seldom  called  for,  except  perhaps  in  acute  and 
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sevore  glaucoma  or  where  an  oiK»ration  is  teclinically  very  difllcuK. 
Tlie  kiiul  of  knife  dcpontls  on  the  siw?  and  situation  of  tho  Iridrc- 
toniy.  For  a  very  narrow  uup,  a  liroad  iii'cdli*,  slrai^lit  or  hn'iit.  Is 
tlio  iM'sit.  For  a  woiinti  uf  flvt-  mllHnu'trcs,  a  laiHT-kniff,  siniij^Iit 
or  bent,  is  suitable,  and  it  can  be  used  iii  tlio  tniiispai-eni  corittui  or 
at  tliL*  limbus.  For  v«ry  piTiplierai,  and  siIho  for  lat^i-  incisionsj  a 
Graefe'a  knife  is  to  be  pix'fen-ed  witli  wliirh  to  niaUe  jmncture  and 
counter-puncture.  Lance-knives  should  be  lield  peiTiendieuIar  to 
the  rornea  until  the  point  is  Sfeii  to  be  insidi-;  then  depress  the 
handle,  tli:i,t  the  blade  may  become  parallel  to  tlie  iris,  and  press 
Hteiwlily  for\vai*d.  Such  knives  penetrate  hsinl,  and  a  to-and-fro 
moviiiiient  of  the  handle  assists  their  enti-anee.  Tliey  nuist  bo 
very  thin  in  oitler  to  Ixi  Kharl^  anil  the  [>otnt  may  even  bend  on 
light  pressure  on  the  thumb  nail.  If  a  Graefe's  knife  is  used  it 
should  be  very  narrow.  With  it  the  inner  opening  is  apt  to  be 
eoiisidei-ably  smaller  than  the  outer.  This  nia.i'  be  obviated  by 
entering-  nearly  i)ei'pendicularly  aud  after  the  point  has  entered 
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Miongh. bring  it  up  to  thn  place  of  counter-puncture  and  instead 
of  advancing, draw  it  back  for  a  millimetr'e,  and  then  push  forward 
and  complete  the  cut.  Tliis  littlo  mamxinvre  opiMis  the  inner  edge 
of  the  entrance  wound  and  permits  the  knife  to  glide  easily  for- 
wanl.  Mueli  less  prussuiv  is  made  upon  I  lie  globe  by  using  a  narrow 
ealaniet  kiiify  than  witli  the  lance  and  for  this  reason  it  is  often  to 
be  pi-eferii'd.  Forceps  nray  Iw  straight  or  curved ,  according  to 
need.  With  a  sniaU  wound  the  forceps  in  Fig.  149  (Liebi'eicli)  will 
be  useful,  because  the  points  spread  more  widely  after  being  enteii-d 
than  is  possible  with  the  usual  moilel ;  they  an:  also  useful  for  some 
forms  of  membranous  cataract.  When  avefj'small  pupil  is  de- 
sired (an  optica]  pupil)  and  the  iris  is  not  adherenVTyrrel's  hook  is 
to  Im?  pi-eferretl  tu  any  foriri  of  foi-ceps  (si*e  Fig.  147).  Scissors 
should  be  curved  on  tlie  Hat,  and  sharp-pointed.  Another  form, 
with  a  bend  at  the  joint  in  the  plane  of  their  spread  (Ma\moir's>,  is 
sometimes  useful. 

In  operating,  the  performance  is  as  follows:  Syringe  out  the 
conjunrtiva  with  a  weak  antiseptic,  viz., .sol,  acid,  boric.  4i^.  or  sol. 
corrosive  sublimate^  1  to  .^,000.  If  amesHieties  be  used,  two  assist^ 
antfi  are  better  than  one.     With  eoenine  there  will  be  pain  when 
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go  forward  steadily  to  thu  depth  reiiulred  (see  Fig.  149).  With- 
draw with  cam,  and  avoid  pressing  on  the  wound,  that  a(|iieoiis 
may  leak  as  Utile  as  possible.  Pa^is  the  fixation-forceps  to  the 
aasUtant  by  dropping  it  down  to  hini.and  he  must  avoid  all  pulling 
on  the  eye,  rcmomhoring  that  it  is  to  be  rotated,  not  dragged. 
His  hand  must  be.  light,  and  he  mihst  sen  that  he  does  not  make 
the  wound  gape.  If  the  iris  has  prolapsed,  the  iris-forcops  need  not 
be  thrust  within  the  eye,  but  will  gently  draw  it  out  to  the  iv<|uired 
extent.  If  it  should  not  present  in  the  wound,  insert  the  forceps 
with  blades  closed,  and  wheo  the  margin  of  the  pupil  is  readied  lot 
them  spread  to  the  full,  and  with  a  little  backwai-d  pressure  close 
the  blades  and  draw  forth  the  iris.  The  traction  must  not  be  too 
sadden,  if  there  an^  adhesions.  For  a  small  Iridectomy  one  clip  of  the 
scissors,  held  parallel  to  the  wound, siifflces,  pressing  flnnly  against 
the  cornea  (see  Fig.  151).  For  a  lai-gf  incision  two  cuts  are  lx>tter,  the 
points  of  the  scissors  being  used,  and  the  forceps  drawing  upon  the 
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iris  as  it  is  cut.  Hemorrhage  is  now  apt  to  occur.  Its  escape  frnm 
the  wound  is  (avorwl  by  keeping  up  slight  ptxissure  with  fixation- 
forceps,  and  at  the  same  time  gently  pressing  on  the  post4'rior  lip  of 
the  wound  with  a  curette  or  spatula.  If  it  du  not  fully  flow  out,  a 
bit  of  muslin  folded  to  a  corner  rubbed  along  the  wound,  may  accom- 
plish it.  Irrigation  with  a  sjuall  bulb  syringe,  using  sol.  acid,  boric,  or 
sol.  cori-osive  sublimit  te.l  to  r>,(Kn,t,  will  cteai- out  clots.  The  greatest 
pains  must  be  taken  for  the  complete  return  of  the  ins  to  its  nor- 
mal position,  if  not  adherent.  To  leave  a  littlo  blood  in  the  cham- 
ber matters  nothing,  hut  there  must  he  no  appi-oximation  of  the 
pillars  of  the  coloboma  towai-d  the  wound.  This  rule  is  imperi- 
ous. If  needful,  a  spatula  may  be  cautiously  inserted.  Loosen  the 
fixation-forceps,  shut  together  the  speculum  and  slip  it  out  gently, 
lay  upon  the  eye  the  pad  of  cotton,  holding  it  firmly.  After  a  few 
moments  open  the  lids  and  carefully  remove  clots.  Then  cover 
both  eyes  with  a  bandagi;  and  put  the  patient  to  bed.  Fig.  132 
8howB  how  the  coloboma  should  appear  sifter  an  iridectomy  up- 
ward.   Tbe  anfelea  of  the  pupil  are  returned  to  their  proper  place. 
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»ad  the  papil  has  the  correct  mvert«4l  "  kcy-liolo ' 
amotmt  of  vhs  intbdruwo  aod  excised  of  courav  JiuiiLs 
Ute  papiL    R^.  I&3  shows  the  Uilrodnction  of  a  straif 
Ml  irid«ctaaij  outviurd. 

Xridoiowttf,  or,  as  sometimes  called,  iriiomy,  is  requii 
u  cases  of  aheencv  of  tht*  lenn,  when  ttie  pupil  is  <*losed  atii 
li  ■iIImiiisI  til  II  Mse  ni<>mbraD(f  nr  to  the  hMis-L-^iisiilc.  It  isu 
sseqwaoe  to  an  Dperation  for  cataract.  It  may  be  done  by\ 
or  needle,  with  a  single  incision,  or  hy  Wecker's  fDr(-o|>s-i>ctss 

Iridotomy  aft«r  cataract  extractions  may  N?  done  by  ; 
sharp  and  narrow  QraHe's  knife,  by  pusttin^  it  throujcrh  the* 
a  tittle  inside  the  Kmhns  and  through  the  iris  at  a  point  3»  fi 
tant  a*  can  be  reached.  By  sawing  movements,  during:  whii 
back  of  tb«  blade  presses  llrmly  a^inst  the  comiNil  piinctv 
opening  ts  made  tn  the  iris  or  capsule  with  little  loss  of 


The  blade  is  pushed  in  and  out  two  or  three  tunes  imtilj 
opening^  is  secured  (Loring). 

There  are  knuts  of  several  forms,  straight  and  bent,  fl 
and  wide,  which  by  simply  thrusting  them  thi-ougrh  the  conw 
iris  make  the  neoiiwi  oiM'iiing  (see  Figs.  Ioj,  lotj,  I5t).  The  in 
sliould  be  made  at  right  angles  with  the  direction  of  grcates 
sion  of  the  iris.  A  knife  is  thrust  throug-h  the  cornea  a  little 
of  the  limbus.  and  through  the  iris,  and  possible  inftamm 
membmnes,  and  the  cut  made  as  large  as  possible  by  a  UKU 
nioveniont,  the  corneal  wound  being-  the  flxeil  point, 
edged  hla<le  is  usually  to  l>e  preferred  (see  Fig.  157). 

When  larger  openings  ai-e  required,  or  there  is  not 
enough  in  the  tissues  to  make  a  proper  opening,  the  roeilw 
Weckcr's  scissora  (see  Fig.  l")*)  is  amply  adwiuate.  It  bae 
in  my  hands  very  satisfactoiy.  The  patient  is  :imi*stbetii 
the  full  <legree,  an  incision  four  to  five  nnllimei.rcs  long  is 
in  the  cornea  near  the  hmbus  by  an  iris-knife,  or  a  stop-kml 
page  430)  can  bo  used  which  shall  givi'  the  exact  length.  Vm 
blade  forwawl  to  its  shoulder,  then  withdniw  ubout  hnlf-wi 
aqueous  ooze  out,  and  bring  up  the  iris;  then  push  the 
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forward  to  pit^rco  the  iris  and  membrane.  This  manceuvre  briii^ 
the  wnimd  in  the  cornea  and  that  in  the  iH«  at  a  little  distance 
from  eiLcIi  oilivr,  although  jtarullrl.  Next  mrryin  the.wissors  flat- 
wise with  bludi's  closi;d,sIip  one  blade  through  the  ins  opening,  and 
canting  the  instrument  a  little,  let  the  other  blade  come  in  front  of 
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the  IrlH,  tlinist  down  the  blades  as  far  as  the  cut  is  to  ^.  shut 
them  and  with(ii*aw.  The  cutting  iHiing  done  across  the  line  of 
ti'action  of  the  tijisues,  a  ^ood  and  clear  pupil  results.  But  if  the 
tii<8ues  be  loose  and  not  retractile,  two  cuts  in  the  shape  of  an  a 
must  be  madt-,  and  the  pupil  will  become  ari-ow-headed  in  form, 
thus,  A,  with  certain  variations.  Loss  of  vitreous  is  not  uncom- 
mon, but  does  not  entail  mischief.  This  opcnition  takes  the  place 
of  iridectomy  after  cataract  operations,  and  ijives  clean  results. 
It  Is  also  applicable  to  84>nie  cases  of  anterior  syncichia.     For  divid- 
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1 4n^  a  limb  of  prolapsed  iris,  and  for  some  traumatic  lesions  In  v.  hidi 
a  dense  band  trax'erses  the  anterior  chamber,  it  Is  invaluable. 

Iridfhdialii&is,  or  iridorhexis,  is  not  often  done.  It  means  tear- 
ing away  the  periphery  of  v\w  iris  wlien  only  the  extreme  raar;7in 
of  the  cornea  is  available.  For  most  of  such  cases  a  periiiheral 
iridectomy  by  Graefe's  knife  is  better,  espct^ially  if  the  cornea  Ito 

t opaque.  Desmarres  did  it  for  adhesion  of  the  whole  surface  of  the 
iris  to  the  lens,  where  iridectomy  ofton  fails.  A  sharp  hook  is  em- 
ployed.   It  happens  not  infrequently  by  a  blow  on  the  eye. 
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Irfdatmlsion  denotes  total  ivmoval  of  the  iris,  by  tearinfr  it 
from  its  periphery.  It  is  done  for  certain  special  cases,  and  I  have 
foim<l  it  have  a  remarkable  effect  in  tivo  cases  of  hydi-ophthalmua. 
The  whole  iris  may  be  drawn  out  with  a  hook  or  by  fonvps,  or  by 
both  in  succession.  If  forceps  aro  used,  tlioy  must  have  long, 
stnii^^ht,  and  slender  blades  to  reach  across  an  enlur^'d  anterior 
chamber,  lioc^use  the  iris  nuist  Ije  seized  at  the  spot  diametrically 
opposite  to  the  wound  of  entrance.    Of  course  care  must  he  taken 
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not  to  wound  the  lens,  and  tbw  operation  is  done,  not  for 
si^ht,  but  to  improve  the  health  of  the  eye  by  opening  I 
munication  between  the  anterior  and  posterior  chambei 
unclosing-  the  lymph-channels  and  vessels  at  the  mai^ 
anterior  chamber. 

Corelyais. — The  separation  of  pupillary  adhesions  is 
Streatflietd's  hook  or  by  a  fine  pair  of  toothless  for 
either  method  the  adhesions  are  liable  to  be  re-establishe 
lens  injured ;  by  the  latter  method  less  often.  Conaequi 
because  the  operation  has  not  been  fully  approved  by  e 
it  need  not  be  described  in  detaiL  Streatfleld's  hook  is  to 
underneath  the  pupillary  edge,  close  to  an  adhesion.  E 
ceps,  risk  of  rupture  of  the  capsule  is  avoided,  and  one  sin 
a  broad  needle  or  narrow  lance  for  an  incision  in  the  co 
the  adhesion,  to  permit  entrance  of  the  instrument. 

Iridodesta,  as  a  means  of  making  a  peripheral  pupil : 
cornea,  or  for  central  opacity  of  the  lens  or  cornea,  has  bo 
said  to  be  objectionable,  because  it  has  in  some  cases  led 
and  sympathetic  ophthalmia.  It  has  been  superseded 
tomy,  coupled  with  tattooing  of  the  cornea  at  its  mu 
needed  for  opacity;  and  for  conical  cornea  spherical,  c^ 
other  lenses,  and  Qraefe's  or  Bowman's  operation  are  to 
tuted  (sec  page  390).  The  proceeding  consists  in  makix 
wound  at  the  limbus,  through  it  to  pass  a  fine  forceps 
the  iris  at  its  middle,  to  draw  this  into  the  wound,  to  incl 
loop  of  line  silk  prcviouslj'  laid  around  the  wound  and  lea 
to  grow  fast.  The  pupil  is  displaced,  and  may  be  made  qi 
On  behalf  of  Mr.  Critchctt  it  may  be  said  that  he  pun< 
coriioa  in  its  transparent  part,  while  others  have  gt>ne  th 
sclera,  and  he  seized  the  iris  in  its  breadth,  not  by  the 
cds't-'  :»s  others  have  done,  and  he  did  not  meet  with  t 
after-eirects. 


CHAPTER  IX. 


THB  CIUART  BODY.  CORPUS  CIUARB. 

Between  the  iris  anil  tliR  anterior  edffp  {ora  serrata)  of  the 
retina  lies  the  ciliary  hody.  a  bt-ll  which  is  from  five  to  si-veii  uitlli- 
iiietn>s  in  breadth,  narrower  on  the  nasal  than  on  the  temporal 
aide.  Firmly  adherent  near  the  sclero-comeal  junction,  it  has  but  a 
loose  connection  with  the  sclera  behind.  Tn  Fig.  'i  its  structure  and 
relations  are  seen,  and  while  it  is  the  bond  of  union  between  most 
of  the  membranes  of  the  eye  and  is  the  source  from  which  the  leiis 
and  vitreous  derive  much  of  their  nourishment,  it  is  composed  of 
two  portions  which  have  distinct  functions.  One  of  these  is  the 
vascular  and  pig^mentwl  purl,  and  the  other  is  the  muscular  part 
known  as  the  ciliary  muscle.  The  latter  lies  next  the  sck-ra,  while 
the  former  is  mostly  in  contact  with  the  vitreous.  Its  peculiar 
arrangement  is  shown  in  Fig.  ^,  p.  5,  where  are  stren  its  rtdf^-v's. 
which  are  blood-vessels  convoluted  and  massed  tos'Jther.  There 
arc  between  seventy  and  eighty  of  them.  They  come  with  a  gentle 
slope  from  l>chind,  antl  in  front  arp  tjirown  out  into  pi-ojecting  tips 
called  the  ciliary  processes.  The  surface  of  the  folds  or  ridj.'cs  is 
corrug-ated,  and  is  huth  penetrated  atid  overlaid  densely  with  pig- 
mt'nt  (pajs  pi icuta).  Behind  the  ndpes  or  processes  is  a  narrow 
flattened  part  which  is  smooth  [pars  non plicnia)  and  passes  into 
the  choroid.  The  tips  of  the  cihari- processes  are  slisrbtl.v  in  ad- 
vance of  the  rim  of  the  crystalline.  They  do  not  touch  it,  ami 
from  their  posterior  surface  pa.sses  a  transparent  structure  railed 
suspensory  lipiment  of  the  lens  or  zonula  of  Ziim  (sei-  Fi^.  1,  p.  3). 
This  is  composed  of  numerous  lunmte  lllnvH  crossing  at  acute 
angles,  and  derived  from  the  hyaline  layer  on  the  surface  of  the 
ciliary  body,  and  may  be  considered  a  prolongation  of  the  hyaline 
lamella  of  the  retma.  On  tlie  ciliary  body  it  is  arran;red  in  a 
peculiar  not-like  form  and  coveivd  by  pignientett  cells.  The  fibres 
which  compose  the  suspensory  llg-ament  have  many  cells  .scattered 
among  them,  and  as  they  pn.ss  to  the  lens  border  they  separate, 
leaving  a  small  truingular  interval,  called  the  canal  of  Petit.  This 
space  can  be  inflated  with  air  and  .sometimes  blood  is  extravasaled 
into  it.  Through  this  structni-e  transfusion  easily  goes  forward 
from  the  vitreous  to  the  aqueous  humor,  the  lymph  encapjng  by 
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the  canal  of  Schlemm.  The  tips  ot  the  ciliary  processes  project 
into  llje  posterior  cliaiubfr  and  <lo  not  touch  the  iris.  They  are 
not  erectile,  but  necessarily  they  enlarge  or  shrinlc  easily  with 
variations  of  bloorl  prtwisuro. 

HXwciitunj  mtiscit'  iscomposeiJof  unstriped  fibres  which  take  va- 
rious (lir-ectioiis  in  different  parts  or  the  muscle.    The  most  exterior 


i/7i 


no.  ue. 


(Fig.  l.'>8)ara  mt-ridioiiat,  beneath  them  theflbn-ii  radiaU>  in  oblique 
hnes,  below  these  and  more  forwanl.  are  bundles  whicli  make  a  kind 
of  sphincter  running  iti  a  transverse  direction,  the  fibres  of  MiiUer. 
The  meridional  and  radiating  fibres  compose  the  tensor  choroidcn?, 
or  muscle  of  Bowman,  oi-  Briicke.  The  whole  makes  a  triangular 
mass  u'hiise  origin  is  at  and  tii>ar  the  cannl  of  Schlemm  and  the 
root  of  the  iris,  and  whose  insertion,  so  far  as  concerns  the  tensor 
choroidea.',  is  on  the  choroid  about  the  n*gioa  of  the  equator.  Some 
fibres  have  been  said  to  go  as  far  as  the  entrance  of  the  optic 
nerve.    There  are  great  variations  in  the  form  and  development  of 
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the  muscle.  Fig.  iss  shows  its  character  in  hypermetropic  eyes* 
while  Fig.  1S!>  IS  characteristic  of  myopia.  In  the  former  the  circu- 
lar fibres  predominate;  in  the  latu*r  the  meridional.  Its  ajipear- 
ance  is  gmyish  while,  and  on  this  account  it  was  formfrly  called 
the  ciliary  ligament.  It  is  the  agent  of  active  accommodation. 
The  vessels  which  supply  the  ciliary  Iwdy  are  the  long  and  short 
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posterior  ciliary  ami  also  the  anti^rior  ciliary.  Tlie  ntrves  arc  from 
tho  cUiarj',  which,  afttr  taking  a  long  i-oute  between  the  churotd  and 
sclera,  enter  int<j  an  iiiliuiate  mesh-work  in  which  are  r«miid  many 
multipolar  ganghon  cells,  and  we,  therefore,  have  here  a  local  iier\*o 
centre,  or  grang-lion.  Fivvm  this  plexus  fine  flbrcis  proceed  to  the  iris> 
to  the  rili:iry  muscle,  and  lo  the  cornea.  They  include  seUHitive* 
motor,  ami  synip;ithelic  Illametit*. 


Ctcutis. 

While  we  must  describe  the  peculiarities  of  inflammation  of  the 
ciliaiy  bodj-  it  must  be  borne  in  mind  that  cyclitis  is  not  to  Yh; 
looked  upon  as  an  isolated  disea.se,  bi^auae  contiguous  Blnictures 
are  simultaneously  involved,  viz.,  the  cornea,  iris,  choroid,  vilreou.% 
lens  and  even  retina.  We  have  dilTerwnt  de^Ttws  and  phases  of 
combination.  For  instance  what  was  mentioned  on  page  407  \ia 
"serous  iritis"  is  a  corntiined  inHamination  of  the  deep  layer  of  the 
coniea  (its  choroidal  layer),  of  tlie  ills,  of  the  ciliary  body,  and  clio- 
roid.  Usually,  except  in  cases  of  wound,  cyclitis  appeai-s  as  an  ex- 
tension of  iritis  or  choroiditis.  Seldom,  so  far  as  we  can  t«'ll,  does 
tho  process  originate  here.  We  cannot  see  the  structure,  and  our 
diagnosis  rests  on  the  hypenemia,  the  appearance  of  the  iris  and 
of  the  aqueous  hunuirj  on  the  U-nsion  of  the  globe,  on  the  sensibil- 
jty  of  tlie  ciliary  region  to  pressure,  on  the  pain,  on  the  presi'ince  of 
opacities  in  the  vitreous.  The  phases  may  be  acute  and  chronic. 
We  also  have  types  which  are  serous,  plastic,  and  punileot.  The 
causes  are  constitutional  and  local.  The  former  the  same  a.s  for 
iritis,  the  latter,  very  frequently,  are  traumatic;  both  from  ac- 
cidents and  from  operations.  The  import.aiit  symptoms  are  the 
state  of  tension  and  the  state  of  sensibility.  In  acute  conditions 
the  tension  will  be  in  excess;  in  certain  chronic  conditions  which 
are  called  trlaiicoinatous  it  will  be  the  same.  The  glaiicomaldus 
conditions  belong  to  those  varieties  which  arv.  secondary  to  some 
other  disease,  as  wounds,  tumors,  sympathetic  inflammations,  et^ 
It  IS  not  intended  here  to  argue  in  behalf  of  any  theory  of  glau- 
coma, but  plus  tension  occurs  with  acute  cyclitis  because  of  hi^h 
vasculanty  ami  effusion  and  beca\ise  of  obstruction  of  the  vessels 
about  the  canal  of  Schlemm  and  of  the  anterior  ciliary  vessels. 

Ditninisliwl  tension  [hfjijofany)  occurs  because  of  atrophy  of  tho 
vi*ssels  and  reiiuced  nutrition  of  the  vitn^ous,  and  by  aggravation 
and  extension  of  the  lesion,  the  globe  may  shrink  to  a  state  of 
atrophy  (phtliisis).  There  is  a  condition  called  essential  phthisis 
bulbi  which  goes  on  without  pain  or  visible  h\'pertemia  (ophthalmo- 
malacia) and  depends  upon  lesion  of  the  cervical  syinpathrtic  most 
frequently,  by  which  paralysis  of  the  dilating  vaso-motor  nerves  is 
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produced;  it  also  happpiis  from  otluT  ciusrs.  T>irninishtH)  tension 
follows  [nuctilh<?  most  frequt'iitl.v,  acute  or  chronic  c.vclitis.  Ek- 
quisitt!  sensitiveness  to  pressure  is  the  rule  incyclitis,and  there  are 
chronic,  especially  ti-aumatic  cases,  whore  pressure  with  a  probe  or 
pencil  through  the  lid  starts  a  shock  of  severe  pa^n  like  touching 
the  nerve  of  a  tooth.  Some  exceptions  occur,  as  during-  the  pro- 
press  of  syiupathelie  ophthalmia,  where  with  a  softenL-d  g^lube  a 
deep  dliTiple  may  be  nr^ide  without  causiug-  pain. 

With  acute  serous  cycUlis,  we  have  pnriconiea!  injection,  hazy 
aqueous,  discolored  iris,  pupil  small,  periphery  of  iris  retracted, 
sometimes  showiu;^  a  furrow,  the  anterior  chamber  deep.  I  have 
noticed  with  a  deep  anterior  chamber  that,  if  while  the  eye  looks  at 
a  gas  liffht  a  condensing'  Ions  be  held  in  front  of  it,  an  obser\-er 
viewing  the  cornea  in  profile  from  the  temporal  side  and  a  little 
from  behind,  will  catch  rays  of  lifrht  reflected  from  the  posterior 
surface  of  the  cornea  as  in  conical  coniea,  The  g-leam  is  fiiinUrr 
but  similar  to  that  seen  in  the  pupil  by  ordinaiy  ophthalmoscopic 
illumination.  Vision  is  dull  and  opacities  exist  In  the  vitreous 
which  may  or  may  not  be  visible.  Tension  will  be  supra-uormal 
and  pain  considerable. 

With  plastic  cyditis,  we  have  more  muddiness  of  the  aqueous, 
yellow  exudation  appt^ars  and  may  ag-ain  disappear  or  may  pro 
duce  hypopyum — the  pupil  and  perhaps  the  \rhole  iris  will  be  ad- 
herent. Tlie  vessels  of  the  iris  will  be  eiilarf^-d.  Cases  occur  where 
a  mass  of  plastic  exudation  (a  g-umma)  forms  in  the  ciliary  body 
and  pu.shes  its  way  in  a  tumor  through  the  sclera.  There  may  or 
may  not  be  a  similar  production  in  the  iris.  Tlie  choroid  will  be 
involved.  A  bluish  prominence,  staphyloma  sclerce,  will  be  left 
permanently,  or  the  globe  maj*  atrophy.  A  h-ss  abimdant  but 
more  diffused  plastic  etlusion  leads  sometimes  to  a  girdle  of  ciliary 
staphylomata,  to  which  reference  has  been  made  (seep.  395). 

' Piirtilfint  v.ijclitia  will,  in  many  respects,  resemble  phases  of 
plastic  cyclitis,  but,  as  a  rule,  it  passes  into  more  or  less  general 
suppuration  of  the  eye.  The  ;u|ueous,  and  es|>ecially  the  vitreous, 
will  be  turbid.  In  subacute  cast\s  the  globe  may  be  soft,  but  as  a 
rule  we  have  increased  tension  and  fulminating-  panophthalmitis. 
In  all  these  types  of  acute  inflammation  there  will  be  hypenemia, 
pain,  lachrymation,  and  in  most  instances  vision  will  be  lost. 

Chronic  cyditis  causes  softening  and  rt^duction  of  the  eye,  often 
without  altering  the  clearness  of  the  cornea,  although  diminishing 
its  size:  the  iris  is  discolored  and  atrophied ;  it  lies  glued  in  the  lens 
with  a  deep  furrow  at  its  periphery,  due  to  adhesions  to  the  ciliarj' 
processes;  the  lens  may  or  may  not  be  opa<|Ue  or  it  may  become 
calcareous;  behind  it,  Is  often  a  dense  layer  of  false  membrane;  the 
vitreous  is  shrunken  and  opaque;  the  retina  detached  and  clis- 
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or^dotzvd;  the  choroid  tikewisi;  disorganized.  RegreHsive  chants 
into  Ilbt'uus  tisituu,  with  chalky  concn'tioii!^.  and  in  the  false  iiieni- 
brano  soiiu'limes  osteoid  foi-inalions,  are  often  seen.  The  Uterature 
of  these  Ifsions  is  copious  because  such  eyes  an;  often  enucleated. 

Fig'.  UjO  shows  an  eye  removed  while  a  hirgc  ma.ss  of  acute  exu- 
dation was  fresh  and  the  ivtina  also  became  detached.  Fifj.  161 
shows  an  old  case  of  cyclitis  on  disorip^anizatJon  of  the  i^ye,  which 
wan  plithisical  and  cuboidal.  Fiir.  162  is  similar,  but  the  globe  eu- 
lar^d.     Retina  in  boMi  thir  last  ll^ures  reduced  to  a  cord. 

Cases  like  thostf  figured,  sometimes  closely  siinuiato  intraocular 
tumors,  such  as  glioma.    They  will  be  mentioned  ajpain. 

JVogriiosi.*  of  cyclitis  is  very  grave.  It  rtwy  not  only  involve 
loss  of  si^ht,  but  loss  of  the  grlobe,  and  in  some  instances  the  other 
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eye  is  put  in  peril.  This  point  will  be  considered  under  the  head  of 
sympathetic  ophtbahnia.  In  mild  cases  early  treatment  will  lead 
to  recovery. 

Treatment. — The  indications  are  much  the  same  as  for  iritis. 
We  employ  leeches,  hot  fomentations,  atropia,  anodynes  hypoder- 
mically  and  otherwise;  with  increased  tension  paracentesis  "vrill  bo 

■  useful.   A  case  of  subacute  cyclitis  or  rather  uf  general  uveitis  may 
linger  so  long  as  to  make  enucleation  desirable  to  terminate  the 
process.    On  the  other  hand,  sometimes  a  pi-olracted  irido-cyc litis 
will   permit   a   broad  iridectomy  which  may   be  the  salvation   of 
the  eye.    This  will  be  possible  under  exceptional  conditions,  and 
during  the  chronic  stage,  and  must  be  aided  by  good  nursing. 
shrunken  gloh<'s  in  which  repeated  outbreaks  of  inflammation 
occur  enucleiLtion  must  be  pi-actised.     Many  irritable  stumps  upon 
which  a  glass  eye  cannot  be  homo  must  be  similarly  dealt  witli. 
It  is  often,  however,  noticed  that  a  stump  may  be  tender  under  firm 
B  pressure  and  yet  tolerate  the  presence  of  a  glass  eye.     No  opent- 
■   tion  is  then  called  for.     Constitutional  indications  must  be  attended 
to,  especially  syphilis. 

»  Traumatic  cyclitis,  especially  when  complicated  by  the  preaenoc 
of  foreign  bodies,  will  be  discussed  in  another  place. 

It  may  be  well  just  here  to  consider  hriefly  a  group  of  cases 
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characterized  by  ivducRd  tension  of  \\iv  g-lolw:  kypotony,  a  condi- 
liou  incidfntally  muuliouud  in  speaking  ot  cyclitis.  Soiite  or  Ibeiu 
areasColilows: 


HVPOTONY:    OPHTJIALMOMALACIA,  ETC. 

We  have  cases  of  raici'ophlhalmus  in  which,  though  the  eye  is 
small,  it  is  not  soft.    These  casi's  are  not  now  in  question. 

Instances  occur  in  which  rtnlticed  tension  appears  apart  from 
acute  itiflauimatiuns  such  as  the  above,  or  as  dilfused  keratitis. 
For  example,  a  blow  ua  the  eye  which  will  suiuetitnes  cause  marked 
niyosis,  may  l>e  accompanied  by  severe  pain  and  hypotony. 

There  are  also  remote  causes  actiaji  for  the  most  part  thi*ou§:]i 
the  ner\"ous  system.  Sirctiun  of  the  cord  betweeji  th«  occiput  ami 
atlas  causes  this  etfcct,  which  has  also  been  seen  in  a  case  of  luxa- 
tion of  the  u])per  cervical  vertebra  (Michel).  Acute  myelitis  of  the 
upper  part  of  the  cord  may  have  the  same  effect. 

Section  or  paresis  of  the  sympathetic  in  the  neck  will  produce 
iL  Horner  called  attention  t-o  a  gi'oup  of  symptoms  consisting' of 
hnperfect  ptosis,  myosis,  n^duction  of  ocular  ti-nsion,  capillary  n\I- 
ness  of  one  side  of  the  face,  and  sometimes  one-sided  perspiration, 
all  of  which  are  explained  by  lesiou  of  the  cemcal  sympathetic  on 
the  coriTspondin^  side. 

Irritation  of  the  lilth  ner\'e  tvill  cause  increase  of  tension  and  its 
paralysis  cause  reduced  tension  of  the  eye.  Wc  must  assume  that 
this  is  only  an  iiidiivct  route  to  tlie  vaso-motor  centre  which  is  con- 
cenied  in  the  i-esuUs  previously  mentioned.  In  Ihe  caijes  referred 
to,  vision  is  not  impaired  and  sometimes  there  is  severe  neural^c 
pain,  in  other  causes  there  is  no  pain.  Keduced  tension  may  he  in- 
termittent or  permanent.  Cases  of  the  latter  kind  »'erc  described 
by  Graefo  as  essential  phthisis  bulbi. 

TreAtment  for  these  various  conditions  must  be  determined  by 
the  cause,  wheu  it  can  be  discoveix'd.  Fur  pain,  hypoilenutc  injec- 
tion of  morphia  in  the  corresponding:  temple  may  aulHce  to  relieve 
all  the  s>"mptoms.  In  the  ca.scs  described  by  Homer,  there  is  oft«n 
a  glandular  tumor  pressing  on  the  cervical  sympathetic,  or  there 
nuiy  be  def^Mieratiuu  of  ii«  gaujjUa-  These  are  i^re,  obscure,  and 
ddhcult  casus. 


CHAPTER  X. 


* 


THE  CRTSTAUJNE  LENS. 

Anatomy.— Thv  crvstalline  leiis  is  a  biconvex  body  whose  equa- 
toi'ial  diameter  is  from  8.1  mm.  to  10.3  mm.  (Merkel),and  Its  axial 
thicknes.s  is  from  Xd  mm.  to  4.7  mm.  Its  <Hlge  is  not  in  contact 
with  the  ciliarj*  processes,  while  its  front  surface  touclics  the  iria 
over  a  consitleiiilile  area. 
It  is  inclosed  in  a  cap.su  le, 
of  which  the  anterior  half 
hus  an  endolheliul  lining' 
ou  its  posterior  surface,  «^. 
while  the  posterior  half  is 
thinner,  and  has  no  cells.  ~ 
It  is  very  elastic,  and  if 
divided  the  cut  ^dpcs-  Tlie 
lens  is  niaile  up  of  long  ,, 
Hbreft  or  cells  whose  cixiss 
HCctioD  forms  a  flattened 
hexagon  with  serrated  y 

b  edges,  wiiich  bend  upon 
themselves  at  its  margin,  f- 
aiirt  their  exti-emitics  ter- 
minate on  ct^rtain  planes 
arntTig^'d  in  radii  in  a  pi-cu- 
liar  manner.  The  i-esult 
of  the  arraiii^enient  Is  to 
divide  the  mass  into  sec- 
tors,   whose     planes,     seen         Pro.  ia--pp.  lower  lld;  /mi.  upfwr  ll-t:   m.  iii«w>.lenn 

• -v         r         J       L  "Crt   »cl  dUIm-iiUntnl :  c.  ontDwi;   •";.'.   mfmbntia  puuit- 

Irom      the      Iront,     have     a   lani:   S.  ul«(*ofirU;   cA<-.  chiiHo-c«i>.U*'w;   a.  'Itiwraa: 

Star-like    form,  and,  sihjh  C^^S^teilli  IS^iTlxIn'ir^iii^Wi^^^^^^ 

from  bi'hind,  the  liml>s  of 

the  simitar   star   are    intermediate  in    position    with    those    in 

front.  The  lens  is  also  divi-sible  into  concentric  lamella'.  The 
^  fibres  are  in  rt-iility  very  elongated  cells.  Their  nuclei  are 
^1  arrange<l  In  irregular  rows  near  the  Ions  margin.  The  nuclei 
^M  aiv  mo«t 


aiv  mo«t  conspicuous  in  young  and  especially  in  embryonic  lenses. 
28 
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Tliey  form  an  arc  which  BeckiM-  litis  emphasized  in  various  ni 
clfls.    The  lens  at  a  certain  stage  of  dcvelopuiunt  oceiipifs  much 
of  the  spncti  ivithin  the  oyc  anil  its  nuclei  and  fibres  an-  readily 
sei'M.    The  (igiire  fi-oiii  KoUiker  (103)  displays  the  eye  of  the  calf  at 
the  third  month.    See  "  Developniyut  of  the  Crxtttulliue  L«-ns  *'  by 
Richmond  Lennox,  lirvoki'jn   Medical  Journal,  June,   18S!i,  with 
plates,    Bein^  inclosed  in  a  capsule,  and  new  flbivs  bein^  hijd  down 
only  at  the  ed^e,  the  Interior  and  older  fibres  become  compactwi  bv 
pi-essni-e  into  a  firmer  niass  whicli  is  called  tlie  nui-h-iis.     In  earlv 
life  the  lens  is  small,  soft,  atid  ^lohese.     Priestley  Suiith  bas  shown 
that  it  continues  to  prow  to  the  end  of  hfe,  that  it  increases  both 
in  wei^-ht  and  volume.     For  example,  from  ^0  y«*i's  to  7ij  veiirs 
the  weig-ht  incri-ii-srs  fr'om  174  mfrr.  tu  '~4o  mgr.;  the  volume  from 
16:4  cub.  mm.  to  327  cub.  mm.,  and  the  diameter  from  8.67  mm. 
to  9.04  mm.     By  accretion   ujjon   its  ed^»,  and   increase   of  den- 
sity the  shape  becomes  llattvned.  its  transparency  diuuiiishes.    The 
youthful  lens  has  a  crj'stalhne  cloamess;  in  tiiiddle  Ufe  a  smoky 
tint  and   later,  an  amber  tiiig-e  appears.    TA'ith  loss  of  pllabiljtv, 
change  of  shape  becomes  more  and  more  ditTleult,  and  rangi.'  of  ac- 
commodation is  shortened  with  advancing'  years;  in  time  hvper- 
fmctiijpia  becomes  associated  with  presbyopia.    A  w- 
duction  in  visual  acuity  also  occurs.    These  changw* 
account  for  the  smoky  hue  of  the  pupil  in  eldei'lv  per- 
sons under  fooal  ilhnniiiation.    The  lens  fits  into  a 
(iepn-ssion  in  the  front  of  the  vitreous,  known  as  the 
hyaline  fossa,  to  which  tlie  |>osteri4»r  capsule  doselv 
adheres,  and  is  supported  by  tlie  suspcnsoiy  ligament 
rio.  lu.        ^jj.  2ouula  of  Zinn.    Tlie  space  between  the  front  and 
back  layere  of  the  suspensory  ligament,  formerly  called  the  canal 
of  Petit,  is  now  asserted   not  to  deser\'e  the  name  canal,  because 
intersected  by  numerous  very  fine  and  interlacing  fibres  (Gej-hwli). 
Purkinjc  pointed  out  the  n>tlections  wbich  nmy  be  seen  fi-orn  the 
surfaces  of  the  lens,  if  witti  a  moderately  dilated  pupil  we  slowlv 
move  a  candle  before  the  eye  in  a  dark  room.    The  front  gives  a 
diiruMKl  faint  nprigJit  image,  viz.,  h  in  Kig.  lf>4,  and  from  its  poste- 
rior surface*,  which  acts  as  a  cmieave  jnirrur,  we  get  a  small,  sharp, 
and  relatively  brighter  unage  c,  which  is  inverted.    The  image 
from  the  conica  is  the  briglit(«it,  a.    By  the  ophllialinost-opie  mir- 
l-or  the  siiUie  inuiges  can  bew'cnifwe  look  from  the  distance  of 
about  a  foot.   Their  detection  is  sometimes  important  when  attempt- 
ing to  decide  upon  the  pivsence  of  the  lens.     Their  value  in  deter- 
mining the  existence  of  catanict  has  passiii  away  with  the  use 
of  the  ophthalmoscope.    They  have  served  to  enable   Helmholiz 
and  Bonders  \n  tneasure  the  exact  curvature  of  the  surfnces  of  the 
lens  and  the  changes  which  it  undergoes  during  accommodation. 
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Tlii'y  also  serve  io  decide  when  the  lens  is  prest*nt»  if  such  a  question 
shouiil  ai-is4>. 

In  old  age  the,  lens  sometimes  becomes  marked  by  short  hnear 
mar;?jnal  opacities,  whicli  are  known  by  tlie  name  of  arcun  senilis 
ientis.    They  arc  only  visible  with  dilated  pupil. 


Dislocation  op  the  Lens. 

The  lens  is  liable  to  disloratioti  both  from  viok'tice  and  from  dis- 
ease, and  as  a  congenital  condition.  Itinay  be  tilted  inlo  an  obliquo 
position,  and  may  swin^  back  and  Torth,  as  on  a  hinge — the  zonula 
being  only  partly  torn — or  it  can  be  pushed  slightly  out  of  place  in 
a  vertical  plane,  or  in  any  dii*ection.  It  may  fall  backwai-d  entirely 
out  of  the  pupil  into  the  viti-eous,  and  it  may  be  lotlgt^d  in  the  an- 
terior chamber.  It  may  tie  oViIk|ue1y  acixiss  the  pupil  as  in  Fig. 
Itia.  Sometimes,  in  old  churoidiLis,  being  very  small  and  the  capsule 
generally  much  thickened,  it  passes  forward  and  backward  thi-ough 
tile  pujMl,  In  all  these  displacements  tlie  lens  may  hr  i-ilhi-r  trans- 
parunt  or  opai|ueand  perhaps  calca- 
reous. By  severe  violence  it  maybe 
pushed  partially  or  wholly  tbrouph 
a  rupture  in  the  sclera,  and  either  h<- 
entirely  extruded  from  the  globe  or 
lodgiMl  tmder  the  conjunctiva.  Ditt- 
placement  is  most  frei|Ui*ntly  ransed 
by  disease.  The  viti-eous  humor  has 
become  difHuent.  The  suspensory 
ligament  has  become  stretched  and  atrophied,  and  gives  way  in 
whole  or  in  part.  Extreme  myopia  is  a  condition  which  favore 
Uiis  occurrence,  and  it  may  present  all  the  varieties  of  luxation. 
tS  the  lens  is  pushed  out  of  i>osltiou  so  that  a  part  of  the  pupil  is 
uncoven'd,  a  pi^rson  has  monocular  diplopia,  or  at  least  two  differ- 
ent qualities  of  refraction  in  the  same  eye.  A  myope  in  this  condi- 
tion will  somctiines  seek  a  dim  light,  ttiat  the  expanded  pupil  may 
give  him  the  benefit  of  the  jKirt  not  occupied  by  the  lens.  Some- 
times a  patient  uses  both  pupillary  regions.  The  lens  of  each  eye 
may  be  situated  out  of  the  visual  axis  as  a  congenital  condition 
{pciopin  leniis).  The  displacement  may  carry  the  Ions  border 
.inside  the  margin  of  the  pupil.  Generally  tlie  lens  is  there  very 
small.     It  maj'  lie  clear  or  partially  opatjuc  {laminated  catarnrt). 

Symptoms  find  l>iufjnosis. — Displacement  of  the  lens,  whether 
from  disease  nr  from  violence,  produces  great  Iiy[nTopi:i.  unless 
pre-existing  myopia  is  considerable,  and  abolishes  accommodation. 
The  iris  sinks,  the  anterior  chamber  becomes  deep,  the  pupil  is  gen- 
erally small.    Often  the  iris  seems  pulled  back  by  some  fibres,  j-et 
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adlieroat  Ut  it.  When  produced  by  chronic  inllaninial 
pens  pt-rhaps  most  freqiifntiy  in  m3*opia.  we  (Ind  dl 
i^hoiiiid  with  patches  of  atrophy,  and  diduse  opacity 
<»iis,  sometimes  its  eiitiif  obscuration  liy  (]outin>c  bodi 
Irido-cyclitis  is  soraotimt'S  tin.*  bLij^iiiniiig'  of  the  proci 
geuerally  it  stjirts  from  Mil*  t-iliarj' body,  and  fi-ooiit 
the  iris.  In  old  cases  tho  vitreous  may  be  dark  and 
obtainable  from  the  fundus.  If  the  media  htv  clear,  as 
in  traumatic,  as  well  as  in  other  cases^  diag-iiosis  of  lu 
lens  is  sometimes  verj' obVious,  and  a^ain  close  atl 
quired.  In  a  partial  lux^tioD,  if  the  rim  come  to  tht 
be  reco^ized  by  the  dark  border  which  it  a-lwaj-s  pre; 
of  the  total  rellection  of  ligrht.  Ag^aio,  ir  part  of  the  ] 
copied  by  the  lens,  the  ophthalmoscope  will  give  a  d 
the  fundus^  one  may  even  see  the  optic  nerre  in  two  [ 
— one  image  seen  throufrh  the  lens  and  the  other  bej 
This,  of  coui-si",  is  only  possible  by  the  indirect  iiiethot 
ence  In  refraction  is  at  ouce  recognize,  according:  to  t] 
pupil  which  is  utilized.  To  determine  the  entire  absei 
we  look  for  tlie  imajres  reflected  from  it,  this  being  v 
the  catoptric  test.  Piirkinjc  observed  the  images,  an( 
iaed  them  for  diaigniosis  (see  R^ii'e,  pas'o  43.4).  The  c 
to  one  side  of  ihe  eye,  in  a  dark  mom,  and  moved 
brightest  iniagtf  is  from  the  cornea,  and  upright;  tl 
fiism  tht!  lens,  and  inverted.  If  all  or  two  of  these  im 
ble,  the  lens  is  in  s/iif. 

The  lens  may  by  a  slight  blow  lie  thrown  more 
pleti-'ly  out  of  iKisition  and  no  other  Injury  be  inftic 
other  hand  the  stmcture  of  the  globe  may,  in  traum 
S(!V-t'rL'h'  daina^'ed;  there  may  bo  rupture  of  its  outer 
ins  or  clioroid,  with  internal  hemorrhage  and  perhaj 
lapst!  of  the  g-lobe.  Seldom  is  the  leas  pushed  eutin 
eye.  This  doe-s  occur  sometimes  after  extensive  ulce 
cornea,  as  in  iiurulent  conjunctivitis. 

Progim^is,—ln  congenital  cases  the  condition  usi 
■unaltcrtKl,  and  althoug-h  defective,  vision  maj'^  not  I 
rially  worse.  Tliere  may  be  other  defects,  such  as  mic 
or  catai-act  partial  or  complete^  the  subjects  maj 
several  rnembei-s  of  a  family  may  be  atTectcd.  Whi 
of  disease,  sitrht  is  wry  bad  and  may  be  espcci 
worse.  In  traumatic  cases  in  which  there  is  no  oth 
jury,  the  k'ns  sehlom  wilt  continue  transparent  fore 
t>ven  thrmrrh  it  ii.'LLiains  in  Ihu  hyaline  fossa.  If  lux 
anterior  chamhrr.  si-vi'i  o  jnflanimatlon  ^tnt-mUly  folio 
comatous  type,  but  I  have  witessed  the  contrary'  in 
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the  lens  remained  for  years  in  this  position,  became  opaque  auii 
utlhcrent  to  thf  cornea.  If  lod^d  in  the  vitreous,  disoixanizhi^ 
changes  jreniTnlly  t^i-ke  place  vvhirh  in  tiuie  lit'stroy  sijrht  and  may 
lead  to  the  necessity  for  enucleation.  Thi^  amount  of  concuirent 
Injtiry  has,  of  course,  an  important  influence,  but  the  above  state- 
ment holds  good,  even  of  intentional  luxation  of  the  lens  in  the 
vitreous  as  by  the  operation  of  leclination  of  catarjct. 

T^ent tnent. — When  in  the  anterior- ctiamber,  the  lens  should  be 
extractwl  by  a  peripheral  cut.  The  woimd  can  be  made  by  a  very 
Ijari'ow  Gra4'fe's  knife,  and,  if  neees-sary,  can  be  completed  l\v  scis- 
sors. I  have  m  some  cases  been  oblig'ed  to  transfix  it  by  a  needle 
passed  from  beliind  the  iris,  to  prevent  its  slipiiiii^  b:iek  ihrouj?h 
tht*  pupil.  The  capsule  should  not  be  ruptured.  A  small  sjKice 
will  remain,  through  which  the  knife  may  pass  without  pieiring 
t:liG  lens*  this  will  be  above,  if  the  lens  is  left  tu  itself;  while,  if  im- 
paled on  a  needle,  it  may  be  lifted  up  and  the  cut  iiuide  below,  as  is 
tho  most  desirable.  Theiv?  is  much  liability  to  loss  of  vitreous. 
"When  luxated  under  the  conjunctiva,  removal  is  very  simple. 

Partial  dislocation  should  not  be  meddled  with  so  lonj?  as  the 
lens  remains  clear.  The  resultin*;  asti-ruiatisin  may  be  nieasura- 
"bly  relieved  hy  :i  cylindric  g"lass.  If  thti  lens  becomes  o|>a<{ue  its 
extraction  may  be  ])r;u:tised,  and  in  doing-  tliis,  it  may  be  removed 
itietosi'd  in  the  capsule,  It  is  undersloud  that  the  capsule  does  not 
rupture  Ml  UisIot;ation,  otherwise  the  lens  would  at  once  opacify. 
■  Luxation  into  the  vitreous  presents  a  <lii1icult  problem.  If 
lodged  far  back  and  espi^cially  if  of  lonj;  continuance,  nothing: 
should   be  done  so  long  as  the  eye  remains  quiet.     If,  as  is  more 

I  often  the  fact,  the  lens  is  in  the.  front  of  the  vitreous,  and  is  mobile 
(because  adhesions  sotnetiuics  tie  it  down)  an  attempt  may  be  ad- 
visable to  extniet  it,  especially  if  thn^iteniiiB-  .syniplinus  indicate 
that  removal  uf  the  jrlohe  is  liktily  to  be  the  alternative.  To  effect 
this,  the  lens  iiiiist  Ik'  pushed  through  the  ))upi[,  by  a  needle.,  into 
the  anterioi-  chamber  bL*foi'e  the  incision  is  made  in  the  cornea. 
Such  an  operation  in  best  done  under  focal  illumination  in  a  dark 
room,  using  a  large  leas  of  about  six  inches  focus  or  electric  li;,'ht 
(Trouv^'s  apparatus).  The  lens  may  sometimes  be  brought  into 
the  pupil  hy  letting  the  patient's  head  hang  face  downwanl  over 
the  edge  of  the  table  and  may  be  held  there  by  a  needle  piercing 
the  sclera.  A  convenient  instrumtTnt  with  which  to  fish  it  up  and 
pn}ss  it  forward,  is  a  doiihle  needle  or  bideiit  suggested  hy  Dr. 
Agnew;  it  resembles  a  two-tined  Cork.  It  is  used  to  lift  the  lens  to 
the  pupil  and.  tranflxes  the  globe  about  six  millimeti-es  behind 
the  cornea  and  parallel  to  the  iris,  to  make  a  barrier  tu  its 
falling  back.  Exiraetion  is  then  ijerforined.  Unless  the  lens  is 
lin  some  way  held  firmly,  no  success  ivlll  be  attained.    Loss  of 
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vitrt-mis  will  usually  happen  ami  the  i*e;LKtioii  may  or  may  i 
he  svvfiv.  It  is  iinportaiit  l.u  rL'tiieiiihvr  that  Kt-riuiis  inn:iiiiiiiiit4iry 
chatif^cs  luay  have  beeu  set.  up  in  the  ciliary  body  and  choroid, 
perhaps  also  detachment  nf  Lht>  retina,  aud  that  there  is  risk  of 
sympathetic  trouble  in  the  fellow-vye.  This  lisk  may  be  so  ^reat 
as  to  uc'guUve  the  propriety  of  any  operation  to  extract  the  luxated 
lens,  and  point  to  the  necessity  for  4'nucleation.  One  must  be  ^cov- 
emed  by  such  symptoms  as  tenderness  of  the  K^ohtt,  the  occurrence 
of  inflanimatorj'  attacks,  of  paui,  and  of  sijrns  of  diseonifort  or 
lesion  in  tho  otlier  eye.  S<w  ciiapl.er  on  Sympathetic  Ophthalmia. 
Luxation  by  injury  may  be  followed  by  severe  glauconiatuuc 
symptoms,  and  the  tension  may  be  so  ;rivat  as  to  pi-ess  the  iris 
a^inst  the  cornea.  Tliis  renders  iridectomy, and  sclerotomy  of  the 
usual  typo  unavailing.  Under  these  conditions  I  have  seen  poste-l 
rior  sclei-otoniy,  that  is,  an  incision  into  the  solera  between  the  iu- 
sertions  of  tlie  inferior  and  external  iTcti  muscles,  in  an  oblique 
direction  bt^inning  as  far  back  as  the  vicinity  of  the  equator,  and 
niaking*  a  meridional  wound  nbniit  eiK'lit  millimetn's  long",  effeet 
coiijplele  relief  of  the  plus  tension;  and  leave  the  luxated  lens  t.o  he 
subseijuently  dealt  with.  JSoe  case  by  Priestley  Hmith,  for  which 
he  did  enucleation  {Ophtlt.  Review,  Vol.  I.,  p.  273, 1S32). 
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CATARACT. 


'E  may  have  opiicit.v  of  tlio  lens  or  of  its  capsuleorof  l>oth; 
(.p..  leuticiUar  or  capsular  cataract.  Opacity  of  the  capsuU'  IK-CHI'S 
chietty  in  dots  and  ivRults  from  proliferation  of  its  endothi^lium.  It 
lows  a  prefcivnc^  for  the  pupillarj'  space  and  sometimes  the 
tructuFP  is  thiickened;  especially  in  so-called  inttammatory  catji- 
ract.  I.e.,  when  restiltitis'  from  uveal  lesions,  tlo  we  And  the  capsulti 
<ipai)iie  and  thickened.  In  oinlinury  lenticular  cataract  the  capsule 
is  usually  cJear. 

In  anterior  polar  cataract,  caused  by  perforation  of  t]ie  cornea, 
the  opacity  existii  in  the  capsule  and  in  the  suhj;icent  lens  substance 
and  the  saiue  is  true  iu  cases  of  posterior  polar  cataract.  In  a<l* 
vanced  cases  of  lenticular  catai*act,  then*  may  be  specks  on  the 
capsule  hy  celUproliferation;  or,  if  the  lens  ha\*e  undergone  great 
dejjivneration,  it^  detritus  may  be  precipitated  on  the  ea[)sule.  In 
fiinner  days,  stress  was  laid  upon  the  (listinelion  lii'twei'ii  capsular 
and  lenticular  ami  capsulo-leuticular  cataract;  but  this  is  a  niatt^'r 
ol  small  consequence.  Deposits  on  the  capsule  {.'ivu  an  idea  cF  the 
stape  to  wiiieh  an  opaque  lens  has  ai'rived,  and  suggest  lesions  uf 
the  deeper  tissues  of  the  fi:lol)e.  Capsular,  or  as  it  is  often  calletl, 
membnnouR  cataract,  will  be  considered  under  the  head  of  secon- 
dary' cataract,  it  being  gem^rally  the  sequel  of  removal  of  the  lens. 

Pufhnl<i(fy. — The  leiis  is  not  regardrHl  as  being  the  seat  of  in- 
flammation, and  the  changisi  which  it  undergoes  are  of  the  nature 
of  degenerations. 

LtMitieiilar  cataract  is  1o  be  classified  in  a  variety  of  ways, 
namely,  aecm-ding  tu  the  extent  to  wliich  the  lens  is  invaded.  Into 
partial  and  total;  according  to  its  causf.  into  tramnatic  and  spon- 
taneous; according  to  it-s  density,  into  s<irt  and  hard  and  lluid. 
We  also  have  congenital,  juvenile,  and  senile  cataract;  we  have  It 
unattended  by  any  other  disease  of  the  eye,  so  far  as  we  can  dis- 
cover, viz.,  simple;  anil  we  have  it  as  the  result  (if  many  iiiti'rnali 
ocular  disi'ases,  viz.,  cotnjilicated  cataract.  We  also  have  cases  in 
which  it  depends  on  constitutional  diseasl^ 

The  pjiihology  of  cataract  varies  with  the  ktn<l  ajid  cause.  The 
f.implest  is  traumatic,  where  the  direct  violence  and  the  imbibition 
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of  nqucous  humor  swells  and  disintegi-ates  the  fibres.  In  "  infiam- 
miitttry"  catiirnct  vxudaliou  of  Ilbrin  and  round  cells  with  atvas  of 
jfruiiular  detritus  uii-  foiuni ;  even  spots  of  oi'gnni?,wi  !ll)ix)-i*ellular 
foriiiallott  may  occur.  Catcai'coiis  deposit  and  spicules  of  Ihuk'  iitv 
seen  in  the  neoplastic  tissue.  The  capsule  may  be  wrinkled  and 
adhei'ent  to  an  iritic  menibranc.  (Erultiyolofiicully  the  lens  is  an 
epithelial  orcuticular  structure  being  dehve<l  from  the  epiblast.) 
The  cataract  of  diabetes  melh'tits  is  due  to  the  density  of  the  eye 
fluids,  and  experiments  upon  fi-og^  liavt'  pi-oduced  cataract  by  in- 
jeclin^T  sug-ur  and  salt  into  tlie  blood  which  made  it*  way  into  the 
aqueous  humor.  In  itn/t  cataract  llieiv  is  an  excess  of  lUhd,  the 
fibres  appear  swollen  and  may  be  varicose.  They  show  degt;n«ra- 
tion.  containing-  molecules  and  globulus  and  aix'  partly  destroyed, 
(at ty  debris  being  set  free.  Some  of  Lliem  have  irrejrular  tnuis- 
vorse  stri%;  uud  there  are  drops  of  clear  material  occasionally 
with  acicular  crystals  apparently  of  inar*raric  acid  (Pollak).  Hard 
cataract  takes  its  name  from  the  sclerosis  which  occurs  m  the 
central  mass  of  the  lens,  the  so-cuUed  nucleus,  by  which  the  fibres 
become  closely  packed  togfi>ther  and  difficult  to  isolate;  they  are 
in-egular  in  outline  and  between  the  nucleus  of  a  senile  catai'uct 
and  that  o[  a  senile  lens  whi-jh  is  not  cataractuus,  there  is  very  lit- 
tle dUference  in  clearness.  But  the  alteration  in  transparency  ap- 
pears hi  the  cortical  layers  whose  fibres  are  swollen  and  granular 
and  disititeKi"ateii.  and  separated  by  Assures  and  siwces.  Betwoen 
them  are  vacuoles  and  globules  of  coagulated  material.  The  pri- 
niarj'  cause  of  the  alteration  is  the  inv^uliir  slirinkapi?  of  the 
nucleus.  During  its  iiicipii-ncy  thi'  lens  .swrlls  by  incivase  of  fluid, 
and  after  this  has  subsided,  further  defeneration  may  occur  in  the 
cortex,  n'ducinjj:  it  to  a  molecular  seiut  ttuid  substance  (Morgagnian 
cataract).  Want  of  uniforniity  m  the  hardeninif  of  the  nucleus  is 
supposed  to  cause  the  alterations  in  the  cortical  layers,  nhich  be- 
come disrupted  and  degenerate,  while  the  extent  to  which  the  pro- 
cess of  sclerosis  involves  the  lens,  varies  greatly  ui  dilfei-ent  sulijects. 
It  may  take  in  the  whole  substance,  or  only  a  couiparatively  small 
contnil  part.  In  the  oni?  case,  or  in  the  other,  the  phy.sical  condi- 
tion and  ap|>earanre  of  the  lens  will  he  very  dilTeivnt.  A  catanict- 
ouK  lens  is  smaller  as  well  ashaitler  than  the  normal  lens  of  the 
same  age  iPriestlcy  Smith).  Cataract  appeals  at  every  age.  It  is 
congenital,  it  occurs  during  youth  and  middle  life,  and  is  most  frf^• 
quent  aft.er  fifty.  Its  causes  are  local  and  constitutional.  Aniong 
the  first  an-  thf  traumatic,  and  senile,  and  intlainmatorj-;  we  llnd 
It  rollowing  irido-clioroiditis;  detachment  of  the  retina,  glaucoma 
and  exiivine  inyoi)i;i.  Constitutional  causes  aiv  obscure,  except 
diat>etesmellitu$;  injectiun  of  naphihalin  will  canst!  it  in  nibbits; 
atheroma  of  arteries  and  albuminuria  arc  not  causative. 
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Its  nito  of  progress  is  cxlntmely  vamble.  Trauinalic  cataract 
develops  within  a  few  hours  or  days  or  wuuks.  Senilo  ciitaract  <le- 
inands  months  aiul  usually  y«ars.  lu  souiy  cases  Ibu  procoss  of 
.sclerosis  f^oes  on  Tor  ten  or  moi'e  years.  The  posterior  polar  cata- 
ract of  myopia  is  likewise  very  slow  in  lis  advance:  sometimes  after 
making-  liitk-  lieadway  for  scvnral  years,  eoiiiplet-e  op.'U'ity  of  srnile 
caturaci  comus  within  a  fow  days.  Partial  cataracts,  viz.,  the 
laiiiiiialed,  iviitain  lung  stationary,  perhaps  for  life.  Soft  cataracts 
develop  more  rapidly  than  lianl.  They  tend  to  fluid  di'gi'ue ration 
and  aiv  soniftimei  partially  absorbed.  Similar  degL-nenitioii  takes 
place  often  in  the  cortex  of  senile  cataract,  which  gives  it  the  name 
of  hyperinatnre  or  Mor^jtrnian  cataract.  A  lens  wliich  is  totally 
opaque  is  called  mature  or  ripe,  in  contrast  to  the  incipient  or 
unripe. 

Practical  dUtinctions  are,  stationary  and  progres.sive;  ripe  and 
unripe;  soft,  hard, and  mixed  and  hypcrmatiiiv;  siniplr  and  com- 
plicated; traumatic  and  idiopathic;  partial  (lamellar)  and  cun^ren- 
ital. 

Symptoms.  —Wiih  senile  cataract  the  chief  subjective  symptom 
is  slowly  dovelopin;;  dimness  of  sight,  which  oLrscnres  distant  objects 
and  forces  the  book  or  work  unusually  near.  Blame  is  often  laid 
upon  the  glasses  the  patient  is  using.  If  an  effort  be  made  to  find 
better,  fivquently  nstigmatisin  will  be  detecti*d,  which  a  cylinder 
will  partially,  but  not  wholly,  nuni'dy.  A  tinje  myojiia  may  develop 
because  of  the  incivase  in  refracting  index.  This  does  not  com- 
monly fXceiMl  —1  or  —  !..*>  D.  hut  I  have  seen  it  as  high  as  —3  D. 
This  is  the  su-callLsi  "s<.Tund  siglit"  of  old  people.  Soiiielinies 
patients  complain  of  phosphenes  and  of  photophobia— they  will 
generally  choose  to  sit  with  the  light  hehind  tliem.  Fretiuently 
they  find  comfort  in  light  smoked  or  blue  glasses.  Slight  pal[w- 
bml  conjunctivitis  is  common.  The  amount  to  which  vision  will 
sulTrr  by  a  giveu  amount  of  catanictous  opacity  can  never  Ih-  pre- 
dicted. A  few  sti-i'ahs  will  gri'ally  disturb  some  pei-sons,  while 
there  may  be  remarkable  acuity  when  the  lens  is  full  of  striae  and 
ati  ophthalnioseopic  view  of  the  fundus  hiipossible.  Opacitii's  near 
the  |H'riphery  naturally  interfere  with  sight  but  little,  while  the 
molecular  nuclear  opacity  is  very  damaging.  At  the  same  time  a 
well-dellued  posterior  polar  opacity  does  not  greatly  iuipuii*  vision 
—provided  the  fundus  is  normal. 

Ttic  objective  symptoms  can  be  very  completely  studied,  thanks 
to  the  ophthalmn scope.  But  apart  from  il.s  use,  we  sornetimes 
find  the  anterior  chamber  shallow,  which  implies  either  swelling  of 
the  lens  or  an  increase  in  tension,  |>erhapH  both.  A  deei*  anterior 
chamber  means  a  small  lens.  The  pupil  may  be  small  antl  active, 
or  sluggish  both  to  light  and  mydriatics.    The  color  of  the  pupil 
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v»rfc»«itlk  the  qos&tr  aad  stac«  of  tiKcaSanct.    in  OMnt  cases 
of  BUtnri!  cataract  the  color  h  simy  or  dull  and  oa  tli*  leas  will  bo 
(Men  rwJallog'  sKneaka.    If  the  cortex  is  not  foU^  opaqoe  and  a 
It  be  Ihroan  trpoo  tbr  pvpa  fnmt  tike  sid«.  the  shadow  of  tb« 
cdjci'  vill  be  Krrn  upon  tb«^  df^  ofttcftT  of  the  nucleita. 
Tbrre  are  cases  m  which  to  the  oaided  eve  the  pupU  seems  blnck, 
«rbil«-  the  patieofs  visioB  »  rednoed  to  QitgiYB  ac  a  fev  fcvt,  and 
jnpou  focal  tUamimtioa  the  light  viil  nov  penetrate  deep  into  the 
|!|bds,  afld  the  reflex  frum  it  is  smoky,  rvddish.  mahogany,  or  lihe 
iortoiae  ^icU,  and  is  a  colored  man  on  wbom  I  did  a  preiiiiuzuu;y 
iridectomy,  it  was  a  deep  botlle-fnveo-    ExtmM  caaes  of  this  kind 
have  been  called  bUirIt  cataracts.     Viewed  wilh  the  ophih:ilmo* 
■cope  these  lenses  pt^rmit  a  rertwi  anMunt  of  refiex  from  the  fun- 
■dos.    Ttie  cases  now  referred  to  arv  comparatively  inrrequent, 
Tli'rtr  (H-f  uliaritfes  are  doe  to  the  stadiaal  and  extensive  sclerosiB  of 
tl)e  lens,  uhicti  rrachcs  almost  to,  if  it  diM*s  not  include  its  surface 
Inyerv.    It  Is  bi^bty  important  to  recof^mxe  tbem.    Tlie  usual  con- 
dition of  a  mature  senile  mtaract  exiiibits  an  opa<iue  cortex  wliich 
Isas  HtatMl.ffKiy  or  dull  wLiti*,witti  8trt?aks,and  on  focal  lUumina- 
liow  an  auibcr  lingo  is  reflected  from  the  nurleu& 

With  incipient  catanict  no  chanjre  of  hue  is  seen  in  the  pupil, 
althou<^i  the  dull  color  of  ajre  contnisls  sii-onjriy  with  the  dc-ep 
black  of  youth.  Sometimes  a  s1.n>ak  or  se^'eml  streaks  are  found 
pushing  inward.  A  proper  examination  requires  a  wide  pupil,  and 
a  solution  of  atropia,  gr.  (  ad  I  i.,  or  a  ii  solution  of  cocaine,  may 
Ik*  necessary.  Focal  illumination  will  uften  reveal  oiMciti'-s,  while 
tbe  ophi  balmoscDiH*  will  searcb  out  the  whole  lens.  The  light 
slioulil  (m*  fii-ble  ,-iiid  tile  view  should  be  taken  at  the  distance  of 
nlmut  fi  r(x>l.  Make  the  light  play  across  the  pupil  by  slight  move- 
mi-nls  or  thi>  niin'or  and  have  the  patient  look  in  all  directions  so 
as  to  bring  the  periphery  of  the  lens  In  view.  Opacities  appear 
mostly  In  streaks  coniing  fri>m  the  n<lg«\  It  will  he  r«'niarke«l  that 
Htriie  visible  from  one  angle  disapp<?ar  when  the  direction  is 
ehangfd,  or  sectors  of  the  lens  from  one  point  of  view  are  opaque 
iind  from  another  are  clear.  Tills  prtives  that  the  ()parity  depends 
on  IrreKUlariiy  in  i^.-fnictioii  and  answers  to  I  he  flswui-es  known  to 
oceur  in  tbi^  cortical  layers,  and  to  the  condensation  of  the  sub- 
stance. We  may  find  a  patch  of  opiicity  in  one  place  and  the  rest 
of  tbe  lens  clear;  or  the  nucleus  may  be  hazy  and  the  periphery 
cli'ar;  there  may  be  numerous  opaque  dots  scattt»rtNl  tlirougli  the 
lend.  A  great  varii-ty  of  ap|)earanci?s  is  possible.  To  complete  the 
Inspection  p„t  n  shnrNfocns  lens,  t  li  !>  or  4-  15  D.  behind  the 
mirror  and  eonu'  closi'  to  the  eye;  mithing  in  the  lens  can  imw  es- 
Clipe  observatton.      * 

The  symploma  of  idiopathU^  soft  cutarocl  need  no  siiecial  addi- 
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tionai  remarks,  exCf  pi  to  speuk  of  their  tendency  to  swell,  and  that 
the  iirini?  should  ho  examined  for  sviK-ar. 

Tr«iifnrt/)'tTat!inict  cxhibitjs  a  great  variety  of  conditions  ac- 
,cordii)j4'  l-o  its  tyius4'.  Accoi-din^  to  the  clegrrot'  to  which  the  cnpsiitc 
ht'tui  lacerated  will  be  llie  ext^ent  and  rapidity  of  the  swL'Uing- 
and  the  irritation  of  the  I'ye.  Tlie  lenH  may  bi'conie  o|>aqii«  with- 
out rupture  of  the  capsule  because  a  blow  may  have  torn  the  sus- 
pensory ligament.  A  penetratiDg  wound  and  tlie  presence  of  a 
foreign  body  ^ive  rise  to  complications  which  cannot  now  be  fully 
described. 

There  are  certain  special  types  of  cataract  to  be  mentioned; 
viz.,  the  anterior  jmlar  and  posterior  polar  cataracts;  zonular  or 
lamellar  cutanicts;  con;;enital  cataracts. 

Anterior  polar  CQ.\jxr&ct  has  already  been  referrwl  to;  that  It  is 
caused  by  perforating"  ulcer  of  the  cor-nea.  and  it  may  Im  a  minute 
wliite  dot  upon  the  capsule,  or  tlier'e  may  be  a  conical  mass  proji'ct- 
ing  forward  and  perhaps  an  inverted  cone  penetrating  tlie  lens. 
There  will  be  a  hazy  spot,  perhaps  a  distinct  scar,  upon  the  middle 
of  the  cornea  and  sometimes  a  thread  runs  from  it  to  the  lens-spot. 
The  condition  is  stationary  and  the  effect  on  \Tsion  is  clamaf^inff. 

ft>»^prfVtr /i(>//rr  catui-nct  is  thi*  result  of  choroidal  disi-nse.  It 
is  associated  witli  hyahtisand  myopia.  Opacities  will  hi- fouiul  in 
the  vitreous  and  if  tlu'  spot  be  not  too  largfe,  the  fundus  will  he  \Tai- 
blu  and  oftentimes  lesions  be  discovered.  The  location  of  the  opac- 
ity is  determined  by  noting  that  it  changi's  posttiuu  very  slightly 
as  the  eye  looks  in  various  directions,  because  it  is  situated  near 
the  centre  of  rotation  of  the  ^-lohe,  which  is  about  four  millimetres 
behind  the  posterior  surface  of  the  k-ns.  Mon^over,  the  apparent 
motion  of  Iheedgi-of  the  pupil  relative  to  the  opacity  gives  lis  a 
gauge  by  whirh  to  numsuro  IIk^  depth  at  which  it  is  situated. 
Suck  opacities  do  not  in  themselves  greatly  deteriorate  vision,  be- 
cause they  lie  so  close  to  the  noilal  fioint,  the  optica!  centre  of  th« 
eye.  But  the  subjects  sec  badly  biTuiist?  of  tlie<;ouconutaut  lesions. 
With  this  kind  of  cataract  there  may  also  be  strim.  but  it  remains 
unchanged  for  a  long  period.  la  the  end  the  lens  gi-ows  mure 
opa(|ue.  The  added  opacity  is  aontetiuies  a  cloudy  obscui'ation  in- 
creasing the  area  of  the  original  spot,  or  it  may  consist  In  innumer- 
able dots  scattered  through  all  the  lens,  etc, 

Lnmellar  or  zonuUir  cataract  (Seidell tstiuir)  is  the  most  fre- 
quent variety  of  contjenitul  cataract.  It  often  pn-scnts  little  to 
be  seen  by  the  naked  eye,  although  on  rinse  attention  a  gray  blur 
may  be  noticed  in  the  pupil.  The  patients  hold  objects  very  close, 
they  shun  the  bright  light ;  as  they  peer  alMuit  thoy  manifestly  see 
imperfectly.  They  are  commonly  thought  to  be  only  near-sighted; 
(t  is  possible  for  genuine  myopia  to  coexist..    To  the  ophthulmo- 
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tcojte  A  sharply  defined  opacity  will  appear  in  the  axis  of  U»  b 
It  limy  be  morv  or  less  dens(%  it  may  have  knolisor  ra^'sonitsed 
pMii-mllv  rjivular,it  stinietlmfK  has  a  Kyriimt'int'iiny  angulArto 
there  may  be  other  dots  in  ihi*  tithi-^rwisc  t-li-ar  iHTiph^ty, 
leas.  I  have  twen  a  beautifully  deUntnl  trian*;U«  nitli  a 
each  point.  The  real  nutiiif  of  these  cases  euiisist.s  in  ofi 
certain  layers  of  the  leus,  uhilt*  adjacent  parts  are  clear., 
varvtles  arc  sUiown  in  Fitf.  lOa.  They  aliow  how  one  or 
crs  may  be  opaque  and  eici>lnin  the  difTerence  in  density  oft* 
In-lwrt-n  the  central  anJ  uiarpinal  parts  of  lht>  o|)acity. 

An  interesting  circumstance  in  the  etioloprj*  of  thew- 
that  they  depend  u|>nn  constitutional  rausc-s,  such  »s, 
ricki'ts  or  ln-nxlitary  syphilis,  and  that  the  palJeni-s  liai 
vtilstons.     Arit  Itrst  called  attention  to  tho  fact  of  roarut 
found  tliat  among  twenty  nine  c:is4>s.  Iwenty-flve  h:id  liei-n  tl 
fected.  and  to  the  violout  disturbance  of  the  lens  whilu  iu  gm 
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was  incoraplote,  he  attributed  the  production  of  lamellie  of  o|*d 
Another  co-ordinat«  fact  is  that  ao-ciillcd  rachitic  tcetli  are « 
Tnon  (see  pa^f  '"'O-  IliO'  ">^'  termced,  the  enamel  is  scanwd) 
pitted;  the  tooth  is  apt  to  be  hroken  olT.  Thew  may  be  abode 
tive  cerebral  ilcvclo]>mcnt.  It  almost  always  ;ilTecls  lioih  cyn 
may  be  hecLtlitan-.  Generally,  but  not  al^-ara,  the  pcrcepi 
capacity  of  the  eye  is  ;;oud,  and  herein  is  an  iuiporUint  eonti 
to  other  forms  of  congenital  cataract.  It  mi)ke»  jtg  api 
during  the  List  weeks  of  fecial  life  or  in  the  fii-sl  niuntUs  ot\ 
uterine  life.  Having  reiiched  a  ceilain  degree  it  may  acquii 
intensity,  but  does  uoi  enlarge,  except  raitly. 

C(M*j/eHi7a/ cataract  appeal's  iii  other  forms,  and  mayi 
not  bo  associated  with  other  abnormal  states  of  the  eye. sirf 
coloboma,  niicrophthahnus,  irido-choroiditia,  choroitlt>- retinitis, 
biyopia,  etc    One  or  both  eyes  maybe  alTected  and  thewhnlt 
the  lens  is  opaque.     Sometimes  deposits  ap(M*:tr  on  th«  ■       -  ' 
instance,  a  white  star  with  three  nidii  and  other  fonus. 
pupil  dilates  imperfectly  even  with  atropia.    The  leu-^  i^ 
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sitiull,  gvnprally  it  is  soft,  but  the  contrary  condition  of  ^ivuL  den- 
sity hiiK  beim  obstirvwi.  TIkti;  m:i.v  be  only  a  thin  rnytuliranp; 
whi^n  caused  by  irido-clmroiditis  the  pupil  may  be  atllierent,  tlie 
leas  wry  white  anil  calcaivouij. 

In  vtry  many  cases  there  is  poor  perception  of  light  and  it  oftwn 
follows  tlijit  removiil  of  the  cataract  is  not  pi*oductlve  of  ;?ood 
vision.  SoniPtiini's  the  vitivons  is  foiinii  opaqut'  and  the  fundus 
cannot  be  illumiriutixl.  Among  all  casts  of  cun^'^nital  cataract 
nystagniius  is  firqueTit. 

Diufftiosis. — What  has  already  Iwen  said  about  Byinptoins  wiU 
miflice  to  make  known  the  existence  and  many  of  the  characteris- 
tics of  cataract.  The  facts  which  must  be  learned  preliminary  to 
treatment  are,  the  density  and  sixc  of  the  lens,  whether  perception 
of  light  is  normal,  and  projection  normal,  i.e.,  whether  the  field  is 
correct.  We  must  take  note  of  the  behavior  of  the  pupil,  whether 
free,  or  active,  or  slujrfrish.  We  must  also  feel  tho  tension  of  the 
globe.  Most  senile  cataracts  have  soft  cor'tex  and  hanl  nucleus. 
The  amount  of  corl-ex  is  important.  The  first  question  lo  be  settled 
is  whi-thiT  an  operation  is  to  be  done.  This  turns  upon  the  stage 
of  the  cataract  and  upon  the  fmictional  exannnation.  Is  the  eye 
in  oihi-r  n-speets  healthy? 

Special  att^?ntion  must  always  be  given  to  the  degree  of  ligM- 
percfpfi'oji,  because  it  is  the  most  important  factor  in  the  case.  It 
may  be  preiuised  that  qualitative  perception  of  liglit,  that  is,  abillly 
to  SCO  objects  or  to  count  the  fingers — not  his  own,  hut  of  another 
— pnrchides  the  idea  of  operating.  Thi*  patient  should  wait;  unli-ss 
it  should  be  seen  that  the  lens  is  of  the  .sclerosed  variety  menlioned 
oa  page  443,  in  which  case  the  patient  may  continue  to  count  fin- 
gers within  six  to  forty  Inches,  for  j*ears,  and  should  not  be  refused 
an  operation. 

With  uncomplicated  mature  cataract  a  patient  should  recognize 
the  light  of  a  candle  in  a  dark  room  nt  forty  feet  with  perfect  ease. 
A  moiv  ready  way  is  Ut  use  the  ophlhaltr.oscopic  mirror  with  feehlo 
light,  and  hold  it  two  to  six  feet  away,  to  make  its  ititimiuation  ex- 
tremely faijit;  this  the  i)atieril should  promptly  recogni/.e, and  also 
be  able  to  indicate  the  direction  froui  which  the  light  comes;  this 
teats  what  is  called  tlie  projection  of  the  i-etina,  as  well  as  its  per- 
ceptive power.  Any  abatement  of  this  quick  response  to  light,  and 
inability  to  recognize  the  situation  from  which  it  comes,  awakens 
suspicion  of  internal  lesion  of  the  eye,  which  clouds  the  prognosis. 
Marked  limitations  of  tlie  field  or  of  projecting  power  indicate 
detachment  of  tho  retina,  or  ati-ophy  of  the  choroid,  or  disease  of 
the  i-etina  or  of  tho  optic  nerve,  or  turbid  vitreous, etc.  When  these 
facts  are  madu  known,  one  may  feel  justified  or  bound  to  operate, 
but  the  probability  of  success  and  the  gain  in  vision  are  put  at  a 
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\«v^,  which  ou^ht  to  be  correctly  apprcciatMl  both  by] 
and  t  h«  pJiUenL    It  is  Mtmetimes  drstrecl  to  hiivc  a 
movwl.wlien  in  only  oiio  fvi%  tu  {ri'l  riJ  of  the  bleini 
npdnl  tuiiupix>veinfiil  of  ^Xf^hl.    This  isupprupriutLv  if , 
Indicated  byejclrenie  tension  or  tendency  to  heiuorrliaf 
of  a  tnrviga  body,  or  other  serious  intraocular  Icsioi 
succeeds. 

Is  thi*  lens  mature?  As  alrpmly  said,  absolute*  of 
always  deiimiiileil,  hut  the  lens  mual  st'parate  <>asily  frol 
SUlO  and  nut  leave  1r.in!»pureiit  su))sT:inee  behind.  Selei-osi 
wbicb  are  partially  transparent  will  euiiie  uul  clean,  whUu  ii 
cataracts  which  have  only  a  hanl  nucleus  and  wtnise  rat 
process  of  opuciAcation  leave  remnants  behind  to  awaken 
^\'he^  the  stria?  u|Mn  the  surface  an-  line  the  lens  is  ha 
they  arc  hroa«I,  and  satiny  and  white,  tlie  cortex  is  soft  ai 
dant.  If  the  opacity  lies  close  to  the  iris,  anil  thi>  ed^*  an 
casts  no  sliadow  upuii  the  lens  under  uhlique  ilhimination. 
aract  Ik  tnature  and  lU  for  oiH'ratiuiu  'Hie  cntaniet  may  ti 
niatura:  i.e.,  the  cortex  has  become  liquefied.  This  wiU  b 
by  the  ^rruel-like  look  of  the  sni-fuce;  il  will  be  bhiLsh  ' 
cwamy;  the  yellow  nucleus  will  have  dropped  o«t  of  tbc 
the  eye  and  its  rim  may  lie  visibly  across  the  pupillary  1 
will  change  position  as  the  bend  is  incUned  for  a  feu'  min 
wjinl  or  to  one  side. 

A  imft  cataract  is  M'hJtish,  blnisli,  with  broad  striiF,  gii 
no  yellow  tmt,  may  push  the  iris  forwards.  It  belongs  to 
lier  |>eri<Ki  of  life,  i.e.,  under  thirty  yeai-s.  Tlieix-  an*  ca9M  < 
fluid  cataract  which  are  degreneraied  soft  cataracts,  and  1 
and  ap[K\irance  su^^'st  a  mLxlure  of  white  inea!  and  mil! 
cases  may  be  followed  after  operation  by  very  S4'\*eri'  n-acl 

The  sig^nsof  comp/uxt/ef/catamct  have  been  partially 
to  in  s|H>aking'  of  the  functional  exnminutiuu.  Adhesion 
pupil  will  not  escape  i.oliee.  Discoloration  of  the  iris  at 
its  tissue,  softness  of  the  f?tobtv  tenderness  about  the  eiliar] 
tell  of  cyclitis  or  choroiditis.  A  very  yellow  or  chalky; 
or  one  in  which  choK«tenii  is  8et;n,  or  with  muny  spot 
capsular  opacity,  si^iifles  inoiv  or  less  si-rious  ileep-seal 
A  shrunken  or  deformed  lens,  or  one  i-cduced  to  a  wafer,  1 
extensive  choroi<lal  and  vitreous  disease.  If  the  iris  and  1 
ler,  this  is  a  warning- of  fluidity  of  the  anterior  i)an.of  the 
or  loosening  of  the  suspensory  ]i|?amenl.  An  eye  with 
jETlaucoi^ia  will  often  liave  cataract.  Inquiry  should  be  mai 
preeatistent  myopia,  and  attention  bedirtHTtwl  to  possible 
ment  of  the  i-elina.  Tlie  existence  of  musca:  vtflttitntes 
tain  importance,  in  most  cases  they  are  of  little  conseqi; 
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Prognosis.— With  mature  smiilo  and  uncomplicated  cataract, 
the  n<«;dful  Tactors  for  suecpssful  trfaliru*nt  are  a  smooth  and  cor- 
rect opemtion  iiiiil  a  patiuut  of  (piiet  U^mpci'  ami  liopefitl  and  obedi- 
ent. A  bud  cou^^h  or  wry  ^n-ai  weaknt^ss  ait;  unlavurable.  But 
the  state  of  health  is  not  so  dominant  a  condition  as  has  sometimes 
been  supposed.  Very  fat  pui-sons  are  not  pood  subjects.  The  ex* 
isleuce  of  diabetes  does  influence  the  result,  but  not  to  a  very  seri- 
ous dejjTW-- 

The  important  elements  are  a  Bmooth  anil  correct  operation  and 
tlie  pivtdusiun  of  all  conditions  uiifuvorahk!  to  prompt  healing  of 
the  wound.  We  should  have  an  active  pupil,  the  anterior  cliamber 
of  proiKT  depth,  the  tension  normal;  an  eye  set  vwy  deep  in  the 
orbit  makes  the  operation  ditTlcult,  one  wliich  is  prominent  does 
not  luret  on  sg  well  ia  Jiealitifr.  Conditions  which  are  unfavorabUi 
aiv  catarrh  of  the  lachrymal  sac,  chi-onic  conjunctivitis,  and  pterr- 
giurn.  The  f1i-st  is  always  very  serious,  and  if  tlie  condition  can- 
not be  satisfactorily  relieved  by  probing,  one  liad  better  ivsort  to 
destruction  of  the  sac  by  the  actual  cautery.  Probably  it  would 
be  bettor  if  the  Iatt«r  prnceoding  wero  generally  adopted.  It  ia 
certainly  advisable  l.o  remove  pteryfrimii  if  it  !«•  of  any  size,  i.e., 
if  it  react)  luuro  than  a  millimelre  into  the  cornea.  Wv  cauEiot 
always  control  chronic  conjunctivitis  and  must  sometiines  take  the 
chauces.  A  very  thin  cornea  will  wrinkle,  sometimes  the  8ch>ra  is 
very  rigid  and  the  cornea  collapses  after  tin-  soclion — both  tliese 
conditions  arc  unfavorable  to  accurate  coaptation  and  healing-  of 
the  wound.  We  are  to  prevent  all  sources  of  septic  poSsonhigof 
the  wound.  Hence,  beside  the  condit  ions  mentioned,  we  must  ^'uanl 
against  uncloanlinesa  of  the  patient's  person  and  surroundings,  of 
the  instnmu'uts,  of  the  surgeon's  and  assistant's  and  rmrsv's  hands. 
Oxiena,  ulcere  of  the  leg  or  body  umy  cause  contamination.  Pih>- 
phylaxis  therefore  has  nuich  to  do  with  prognosis. 

The  results  of  o|H;ratious  for  senile  cataract  have  l>ccn  elabo- 
rately compiled.  If  vision  amounting  to-ji„-i3  secured,  the  results 
have  been  called  fully  successful:  vision  less  than  ■^,  but  permit- 
ting discerament  of  objects  ((pialitativo  vision),  is  called  partial  suc- 
cess; mere  perception  of  light  and  worse  results  are  failures.  On 
this  classification  the  failure's  in  10,094  cases  of  flap  extraction  by 
35  oporatoj-s  were  10.4!C;  the  failures  in  lO.fltH  cases  of  linear  ex- 
traction by  110  operatoi-s  (Graefe's  operation  with  iridectomy), 
were  b.H^.  These  statistics  were  made  in  1S7S>.'  and  since  tliat  tiinu 
the  gvneral  adoption  of  asi'ptic  precautions  will  give,  no  doubt,  still 
better  results.     The  success  achieved  by  operators  of  large  exiieri- 

'  Sec  TnuiK.  Am.  Oph.  H<jc.  for  IS7S>.  In  that  jxiekt  an  errvir  in  iht*  cal- 
oulatiuu  uf  p«rc«uLat^8  was  vuriwtud  by  <itiiii4lcr  with  tho  rwuits  above 
CiveiL. 
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unce  is.  morcovrr,  considerably  ffpeatcr.  It  must  iilso  bf  n-iii;irked 
that  vision  i'^  is  not  coii«id»?itHl  by  all  surfa'ons  K"wI  ououfc'li  to  ba 
calU'd  utUHiuivocalsufcess;  tliey  prt-rurthestaiulard  V  =  J.  A^iin, 
tlif!  period  at  which  the  drgrct^  or  vision  is  taktm  is  important, 
bt'caust-  it  impi-oves  for  three  luonlha  after  beahu^  is  complete. 
Slight  capsular  obstruclious  are  common  and  their  removal  will 
often  g-reutly  beintit  the  vision. 

Treatment. — Spontaneous  cure  docs  not  take  place,  except  by 
absorption  of  the  lens,  as  in  trauniatie  cases,  and  in  some  other 
snft  catanicls,  or  by  spontaneous  luxation,  which  can  happen  in 
hard  cataracts  and  in  cataract*  of  myopic  eyes  when  the  vitreous 
is  fluid.  Sometimes  a  blow  does  this  suddenly,  to  the  great  joy 
and  astonishment  of  the  patient. 

While  we  have  no  means  for  bringing  abont  absorption  of  oiwic- 
ities  in  the  lens,  and  only  a  very  few  reliable  cases  of  sponUineous 
disappearance  of  these  Ofiacities  aiv  reported  ("  HerichI  til>er  Aug-en- 
klinik,"  Wien,  !8fiT,  whetv  such  cures  in  traumatic  cases  ate  re- 
corded), it  remains  true  that  in  the  early  stagx^s  of  the  disease 
something  can  be  done  to  mitigate  accessory  symptoms.  Tlio 
principal  matter  is  strict  attention  to  general  health,  removal  u( 
all  causes  of  indigestion  or  of  feeble  nutrition,  exercise  m  the  open 
air  when  the  weather  permits,  sometimes  change  of  scene,  and  se- 
curing, so  far  as  possible,  cheerful  surrnmidings.  I  have,  wlien 
health  seemed  good,  and  when  the  vitreous  waa  liazy,  given  iodide 
of  potassium,  gr.  v.  ti-r  in  die,  for  several  niontiis.  Whether  post 
twv  vet  ptitptfr  fine,  the  sight  has  often  become  iK'tter.  Sal 
Rochelle  Jiiight  perhaps  have  been  as  gowi.  8o,  too,  mild  totiics 
and  bitters,  strychnia,  phosphoric  add,  acid  phosphates,  and  such 
ivmedics,  have  fit  use.  These  measures  mny  be  aided  by  soothing* 
lotions  to  the  eye  to  all.iy  conjunctival  irritation,  viz.,  boi-ax  anil 
camphor-water,  etc.  A  very  weak  solution  of  atropia,  gr.  ^  ad 
J  L,  will  ho  of  us«*  to  some  cases,  but  stronsr  solutions  are  unpleas- 
ant, because  of  the  gi-eat  glare  of  light,  Morvover.  encouraging 
words  as  to  the  future  mean  nmch  to  a  blinfl  |K>rson. 

Outward  applications  of  a  stiumlating  kind,  and  digital  mas- 
sage, have  had  popular  ivputc,  but  no  real  success.  The  same  may 
be  said  of  galvanism  and  electricity. 

It  remains  to  take  up  the  sxtrgicot  treatment  of  cataract.  But 
some  ppeliminarj*  matters  are  to  be  considered.  Shall  the  opera- 
tion bo  done  U[KJn  one  eye  while  the  other  is  peKirtly  good  or  has 
useful  vision?  For  soft,  including  traumatic  cataract.,  the  answ'er 
would  be  yes,  liecausc  it  involves  httle  risk;  for  haixl  cataract 
there  is  a  ditterence  of  judgment,  but  my  own  practice  is  in  favor 
of  it.  I  admit  that  some  have  been  annoyed  by  H(|uint,  and  have 
complained  of  confusion  of  sight,  but  the  greater  number  have  e«- 
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joyed  real  benefit.  Tho  /fain  is  in  the  mlarp^mpnt  of  the  field  of 
vision,  in  tln»  stixinis^cr  mental  iiupi-ossion,  bncuusi^  of  a  f^rvuler  iin- 
piilst'of  lifrht-stimuliis  to  Uil'  central  panK'lia,  an<l  iR-causc,  notwith- 
standing tbi;  CO  rivet  iuj?-f;I  ass  was  not  worn  by  the  opt-i-atcd  eye.  a  de- 
gret!  of  sti^ivoseopic  vision  may  be  secured  which  the  patient  finds  of 
gn-at  advantapp.  One  man  about  forty  years  of  ajfe,  with  mon- 
ocular cataract  and  the  other  eye  with  V  =  |]f,  was  so  nuioli  dis- 
tressed by  losing  binocular  si^ht,  that  he  demanded  an  ojn'ration, 
and  acquired  in  this  eye,  whi^n  corn^ctwl,  V  =  jg.  Without  wear- 
ing a  glass  he  recovered  his  former  ability  to  locate  objects,  could 
^rasp  correctly,  go  up  and  down  stairs  with  assurance,  anti  was 
loud  in  pniisf  of  the  benefit  he  i-eceived. 

Should  both  eyes  be  operated  on  at  once?  To  this  ray  experi- 
ence leads  me  to  say  no.  Both  eyes  may  be  lost,  as  has  once 
occurred  in  my  experience  by  intraocular  lieniorrhaiKe  after  the 
patient  had  been  put  to  bed.  Seldom  will  both  eyes  do  equally 
well;  and  when  the  possibility  of  loss  of  one,  and  the  entailnirnt  of 
sympathetic  ophthalmia  in  thfi  other,  are  considered,  the  arsiiment 
to  me  is  imperiims.  In  cases  where  the  ilrst  eye  does  well  and  the 
second  is  fit  fur  opei-ation,  the  Irttter  may,  in  nr^Tnt  cases,  he  dealt 
with  in  ei^^ht  to  ti-n  days  after  the  first.  Usually,  several  months 
are  allowed  to  pass. 

We  have  to  choose  between  two  methods  of  curing  cataract, 
the  one  by  ubsoiption,  the  other  by  extraction.  Absorption  is 
practicable  only  with  soft  cataracts  and  in  young  pci-sons;  extrac- 
tion has  many  varieties,  accordln^r  to  the  consistence  of  the  lens 
and  to  the  method  which  is  prefon-ed.  The  old  method  of  recUna- 
tion  or  depression  into  the  vitreous  has  deservedly  become  obsolete. 
It  is  still  prMdised  by  the  aid  of  along  sharp  thorn,  among-  the 
native  operators  of  India. 

Absorption  is  brnught  about  by  opening  the  capsule  with  a  fine 
needle  having  a  cutting  edge  aiul  pertniltiiig  the  aqueous  humor  to 
soak  into  the  lens.  The  operation  is  done  almost  exclusively  on 
pereons  under  fifteen  yean*  of  age.  Those  who  are  older  are  some- 
times thus  treated,  but  with  increasing  age  abson>tioii  takes  place 
more  slowly,  and  if  fragments  are  broken  from  the  lens,  they 
are  more  apt  to  provoke  irritation.  For  congenital  cataract  there  Is 
no  urgency  for  an  operation  under  one  year  old, although  it  maybe 
done  at  tinve  months.  The  development  of  the  child  will  decide. 
It  is  important  to  note  the  dilatability  of  tho  pupil.  A  small  zonu- 
lar cataract  will  be  most  wisely  treated  by  iridectomy  or.  in  many 
instances,  by  letting  it  alone.  The  density  and  extent  of  the  opacity 
must  be  carefully  stndieii.  The  latter  course  will  be  adopted  for 
small,  central,  wr-lUlcflned  lens  opacities.  If  the  pupil  will  not  ex- 
pand well  ity  atropine,  there  is  reason  to  suspect  other  abnormal 
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comlitions,  and  iritis  may  be  easily  t-xciU-d.  Under  those  cjrcmn- 
stiiuces  it'jiit'ctuiiiy  iimy  prwwk*  Uiscibsion  by  cig'bt  wt-L-ks.aud  this 
will  be  equally  advisable  in  persons  over  twenty  irre»pecli\*e  of  the 
activity  of  the  pupil  (Graefe).  U  the  catamct  is  mon'  or  l«-ss  fluid 
a  btx>aU  needle  will  be  used  to  evacuale  as  much  as  will  escape. 

The  method  of  discission  is  as  follows:  Instil  several  dixips  of 
2<  solution  of  cocaine  and  of  a  ^t  solution  of  atropia.  Separate 
JLhc  lids  by  a  win*  spc^ciiluni,  and  steady  the  g-lobe  with  ono  Anger, 
with  the  index  finger  lift  th(s  upper  lid  and  let  an  assistant  de- 
press tlio  lower-  lid.  Tlie  cliild  should  he  on  a  table.  Tlie  needle 
will  enter  the  temporal  sidir  of  the  comea  just  beyond  the  pupil  in 
a  direction  nearly  perpendicular  and  ivachingr  to  the  opposiUf  side 
of  the  pupil  will  cut  the  capsule  by  a  lever  motion,  using-  the  cornoa 
as  a  fulcrum.    A  second  cut  may  be  made  at  right  angles  to  the 
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first,  but  at  a  flrst  operaiion.  care  nnist  be  Taken  not  to  disturb  tlie 
lens  too  freely,  and  it  shuuld  not  lio  displaced  en  luatse.  If  it  he  vei^* 
small  these  precautions  are  not  so  important.  At  a  second  opera- 
tion greater  freedom  is  perinisHible  In  stirring  up  the  lens  matter, 
bub  the  Iris  is  to  iw  avoided.  If  not  nnich  stibslaiice  iTinaiu  two 
needles  (see  Fig.  Ui7)  may  be  simultaneously  intmduced  aiming  for 
the  centre  of  the  pupil,  and  the  han<Hes  being  inclined  toward  each 
other,  tlie  cutting  points  pushed  deeply  into  the  Ions,  separate  from 
each  other,  and  open  a  cliasui  which  gives  sight  at  once.  Whether 
one  needle  or  two  are  employitl  tlicy  must  be  lightly  handleil  and 
inflict  no  undue  violence.  Iritis  with  adhesions,  or  even  tridiMjyeli- 
tis  may  be  excited.  At  the  close  of  the  op<'ration  a  few  more 
drops  of  atropia  are  put  m  and  the  eye  bandaged.  Generally  there 
is  little  reaction.  On  the  other  hand  the  cataract  sometimes  rap- 
idly Hwells.  and  if  there  i>e  any  pain  williin  twelve  hours  the  eye 
must  be  exumiuud,  and  atropine  put  in.     If  the  lens  has  begun  to 
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Mvell  inordinary  and  ri-ajfrnenta  push  tliroui;h  the  pupil  nr«I  cir- 
c«m-corn(«il  liypcrremia  Jippcrirs,  ropcat  atropia  fvi-ry  two  hours 
niul  api>ly  cold  coin  presses.  Homi-'r,  who  iinioti^^  i\w  Swiss  ]\m\  a> 
very  luPK*-'  <*x|»TicTR-tr  with  cunyunilal  c;it.;irarl,  was  lit  thi*  luibit 
of  ktieping-  tho  dn*ssiiifrs  wut  with  cpld  waUn-  from  the  time  uhen 
they  were  fil'st  applied.  Should  the  syiiiptoins  liiti-eiise  hi  severity, 
the  pain  nut  abate,  the  quantity  of  pi'utrmlin>;  U-iis  iii;ilter  Increase, 
the  aqueous  become  hazy,  the  iris  discolored,  and  decided  ciliary 
hyperemia  with  poHsibU*  chemosis  nccnr,  a  free  paracfnU'sis  must 
be  (lone  with  a  narrow  lanct*  knife.  N»»t  nnly  inust  aqueous  humor 
be  evacuated,  but  the  wound  will  he  ihtsslhI  open  by  the  lip  of  the 
lance,  as  it  is  withdrawn,  and  lens  matter  allowed  tu  (low  out.  .\u 
ana'-stlietio  shouhl  Iw  yivrn  and  a  frtiod  assi-staiit  is  desirable.  Ono 
oupht  not  to  deftT  interference  under  these  conditions  very  Joni;', 
beeaiiHt*  it-lief  is  proujpi.  'Hie  older  the  subject  the  more  likely 
will  l>e  such  reaction.  While  discission  is  very  simple  and  slifiht 
as  an  openition,  it  may  Yh-  followi'il  liy  violi-iil  reaction,  with  plastic 
iritis,  .advancing-  to  suppuration,  and  panophthahnitis.  It  is  some- 
times difficult  to  understand  how  t]ie  presumable  Infection  lias 
arisen,  bul  thui  ilepl<irrihlii  possibility  neinirs. 

The  above  remarks  apply  t*i  all  caseH  of  soft  cataract  in  youn^ 
subjects,  whether  spontaneous  or  traumatic.  The  period  requireil 
for  absorption  varies  consideralily.  say  from  tliree  to  twt-lve  iiiontlis. 
Several  o])enitions  may  be  i-equired  and  the  intervals  uuf^ht  nut  to 
be  less  than  three  months.  It  will  be  prudent  to  use  atropiu  dur- 
ijijf  mo.1t  of  the  treatment.  Care  nmst  be  taken  to  make  the  incl- 
sitms  so  as  to  leave  a  clear  opening:;  in  the  capsule,  and  this  always 
grows  touf^li  as  the  case  pttifeTesHes. 

R<\spfctin{r  zonular  or  Uimindlcd  e;itaract,it  may  ho  remarked, 
as  already  said,  that  both  the  extent  and  density  of  the  opacity 
must  be  carefully  considered  before  decidinjr  what  to  do.  If  small 
and  lliin,  it  will  he  proper  to  do  nothing:.  It  is  often  wise  to  omit 
doinj;  auylliin;;;  until  the  patient  shall  be  old  enou;;li  tu  pennit 
some  uiquiry  into  the  depri-ec  of  viaioTi.  Iridectomy  is  of  very  in- 
ferior value.  Iwcause  the  refractive  propeities  of  the  periphery-  of 
the  cornea  and  lens  ar-e  extrenu-ly  irrejjnlur.  The  oi>eriitinn  of  iri- 
dodesis  is  attended  with  risk  of  sy  nipat  hetic  ophthalmia.  For  some 
special  cases  iritom.'i'  may  !»;  pruelised  by  Wecker's  pince-ciaeaux 
or  by  seisrtorri  devised  by  Mr.  Carter.  A  wound  four  or  five  milli- 
metres lon>r  is  made  opposite  the  border  of  the  dilated  pupil,  and 
one  blade  of  the  sci^soi's  la  slipped  behind  the  irLs,  and  with  one  cut 
the  membrajie  is  slit  for  two-thirds  of  it*  breadth.  Much  delicacy 
is  retpiircd  to  avoid  bruisin;;  or-  niptnring  the  capsule,  and  ful|  an- 
(I'stlicsia  will  be  demanded.  The  larj^iT  mnuber  of  cases  of  zomt- 
lar  cataract  will  grain  the  most  satisfactory  vision  by  resoi"tin/?  to 
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discission  and  tliy  iisn  or  proiM-r  k'^'**-**''*^  H'  somflimns  Imppnim 
that  Iht-y  IiavL-  salisfactorj-  vision  fur  all  dislunces  near  and  far, 
with  only  otw  pair  of  glasses. 

Extraction  may,  in  special  conditions,  be  finplnypd  for  soft  cat- 
nnict  find  is  known  by  Ihf  nnni«'  of  simple  { i near  extrttct ion.  Tlio 
opn-ation  has  been  referred  to  whun  reinarkinir  upon  extreme 
sn-ellin^'of  the  lens  after  its  discission.  It  may  1m*  nniployeil  in  any 
Case  when.*  the  lens  substance  will  flow  through  a  smalt  corneal 
incision.  The  suitable  deprive  of  softeninp  may  occur  spontaneously, 
but  ffenei-allyit  i8  caused  by  injury.  The  whole  lens  must,  be  in 
this  sUite  and  not  nii'itily  its  surface,  as  in  Iiypermatuif  cataract* 
The  operation  is  applicable  to  any  ape,  but  by  j>erson5  of  niiddlo 
life  its  inaiiipulations  are  not  so  well  borne  as  by  those  under 
thirty,  and  it  nia\'  in  them  be  substituted  by  tho  method  for  hard 

catai'aL-1,  provided  the  cape^nle  has 
not  been  rujitured.  it  may  be  done 
either  without  or  with  iiidectomy, 
and  the  ins  operation  may  be  coinci- 
dent or  precedent.  ]f  no  iris  be  re- 
i^^fc.  moved,  the  lens-miitter  must  be  sntall 

«i     (   \Jf' }     )3*  inaiuoiintand  veri'sofl.     Undersiich 

^9t-    ^---  -  ''      (^  comlilion.s  (iisin^  aniesthesia,  a  spec- 

ulum, and  fixation-foiveps,  which  aro 
to  be  applied  at  a  point  diametiically 
opposite  the  intended  place  of  punc- 
ture), a  narrow  lance-knife  (see  Fig, 
169)  in  tbnist  almost  vertica  11  y 
Ihrouffh  the  temporal  side  of  the  cornea,  just,  at  the  apparent 
edfri'  of  the  fully  dilated  pupil.  It  is  carried  into  the  lens  so  as  to 
open  the  capsule  freely.  Tlio  operat4ir  may  ineivase  the  capsular 
wound  by  lat^-ral,  lever-like  movi>nient,s  of  the  lianttle.  Then  with- 
draw the  blade  until  its  point  just  projects  witliin  the  wound,  and 
open  it  by  pressure  backward;  the  lens-inatt*r  comes  out.  and  itti 
exit  may  be  aided  by  slight  counterprcssure  with  the  flxation-for- 
ceps.  See  Fi^.  168  wheiv  the  wound  is  above  and  at  the  linibus. 
The  knife  is  partially  withdrawn  and  lens-matter  is  escaping:.  Let 
the  exit  go  on  slowly  tfl  avoid  prolapse  of  vitreous,  and  ki*ep  up 
pressure  very  p-ently,  until  the  pupil  ch-ars.  Befon*  tlit^  first 
ffliriipsi.i  of  vitrt'ous  pi-olapse,  pull  out  the  knife  and  close  the  eye, 
oven  if  some  Icns-matter  remain. 

Another  way  is  to  withdniw  the  knife  quickly  after  it  has  made 
the  wound  in  the  cornea,  and  by  a  sharp  cystitnnie  o[H*n  the  cajt- 
8ule  very  freely,  then  evaciiat*  the  lens  by  the  |>oint  of  a  curett« 
laid  at  the  wotmd  to  pr«*ss  it  open  (we  Fi;?.  l(i!i>.  The  flxatiun- 
forceps  may  be  taken  olT,  and  counter  pressure  nnido  by  a  rubber 
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scoop,  which  shall  be  passod  over  the  cornea,  squeezing*  out  and 
Tullowin^  up  L)i(!  lens>m utter.  In  Fig.  168  the  wound  is  abovej  at 
the  limbiis  cdi-tii-jr,  m>  Ji-idectomy  lias  been  ilonc,  the  capsule  has 
probably  been  upeneU  by  Lhe  trauniatmni  wliich  t-auseU  thu  catar.K-U 
and  lens  matter  is  escaping  under  light  pressure  of  the  lance  on 
the  posteiior  lip  of  the  womul. 

If  the  opE-mtion  be  done  with  iridectomy,  the  wound  Is  mnde, 
i  niin.  innidc  the  liinhns,  wth  a  Lincc  knife,  and  will  be  about  five 
iniUiuiulrea  long.  Introduce  foi-cfps  toctra-wout  the  Iris,  and  cut 
it  close  l«  the  conieii;  ^vith  a  sliarp  cystitoiiie  open  the  capsule  as 
freely  as  possible,  for  this  is  a  most  essential  step.  The  expulsion 
oE  the  lens-matter  may  be  done  by  the  cuivtttt,  aided  by  counter- 
pressure  with  the  rubber  spoon.  The  fixation-forceps  may  be  taken 
off  befoiv  expulsion,  or,  i£  the  patient  be  very  quiet,  Jeft  loosely  in 
place.  Tlieiv  is  dan^^-r  ot  loss  of  vlti-eous,  becaujk!  the  inner  wound 
lies  near  the  circumlental  space.  This  is  the  dnnjsrer  to  bo  guarded 
asninst.    Sometimes  lens-matter  must  be  left  behind.    It  may  not 
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make  any  trouble.  Atropia.  gr.  W.  ad  ;  i.,  is  put  In,  a  bandage  is 
put  over  both  eyes,  and  the  patient  put  to  bed.  Tlio  eye  will  not 
be  examined  at  the  first  drt'ssing.  wliich  will  be  after  twenty-four 
hours,  except  in  the  most  cursory  way,  the  outside  of  the  lids 
g-ently  washed  with  boracic-<icitl  solution,  and  the  bandage  reai»- 
pliod  and  changed  once  daily,  the  eyes  kept  coveivd  for  three  or 
four  days,  and  if  all  go  well  then  use  the  double  shade.  Atropine 
to  be  useti  twice  daily  after  tlie  first  twenty-four  liours,  and  later, 
when  the  bandage  is  off,  three  times  daily.  Keep  the  patient  quiet 
for  Seven  to  twelve  daj's. 

Before  discussing  the  extrrictiori  of  hard  cataract,  it  will  bo 
proper  to  speak  of  what  may  be  done  for  an  immature  hard  cata- 
ract. Thi'ic  [uay  be  a  hard  tiiicleus  with  stre-uks  of  opacity  in 
the  coi*t*'X.  and  these  layera  to  a  considerable  degree  transparent 
and  not  easily  separable  from  the  capsule.  Complete  expulsion 
would  be  iiij possible.  It  has  not  been  unconinion  to  perform 
preliminary  iriiiectomy  under  these  conditions,  and  (t  has  been 
noticed  Uv.\t  aft.ei*ward  opacification  hecanie  more  rapid.  Tn  IHUl 
Prof.  Fiirster,'  of  Breslau,  made  known  that  if  gentle  friction  be 
*  nerirht  dttr  Ophth.  VenuLnmdunK,  UeidcibcT^.  18^1,  p.  13a. 
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mailn  with  a  ciirettf  upon  Llie  comoa  imniediaU'ly  art*'r  an  iritlec- 
taniy,  the  furtt'x  woiilil  in  a  short  time  bfcoiiie  more  and  inure 
opaqui!  and  within  a  period  varying'  from  a  ftrw  diiys  to  a  few  wroks 
would  be  round  ivady  tor  exi  racLion.  It  is  important  to  confine  the 
movemonts  within  the  area  of  the  pupil  and  colobouia.  The  Tric- 
tinn  or  miissa;,'('  not,!*  Tin'^'hanicilly  upon  the  cortical  layers  and 
both  loosens  their  cohesion  and  disintegrates  the  fibres.  Irideetoiny 
is  not  essential  to  success,  as  tho  result  has  been  attained  after 
conipl*'^'*  escape  of  aqueous  humor  hy  paracentesis  (Porley).  But 
success  is  more  prompt  and  complete  afti^r  ii'idcctomy,  and  this  is 
;ulvu$ablu.  Iritis  with  adliesioutt  may  be  produced,  and  some.tiuies 
the  eye  is  rendered  imlable  for  several  weeks.  The  amount  and 
Hrniness  of  the  friction  must  not  be  too  ^reat  and  tlie  iris  must  uot 
be  squeezed.  The  surface  of  the  cornea  must  be  kept  moist  and  it 
is  rare  to  produce  epithelial  opacity,  yet  this  may  occur.  Cocaine 
should  he  used  sjjarin^ly.  It  is  a  proem-din^  which  in  properly  se- 
lected cases  has  K^reat  advantages,  and  exempts  a  patient  from 
many  weary  mouths  of  waiting:. 

It  i.s  not  appUcablo  to  cases  of  slowly  sclerosing-  lenses  in  which 
the  corti'X  shows  few  and  very  narrow  strin\  It  docs  no  g-ood 
in  tlie  slowly  developing  cataract  sonieiitnes  found  in  myopia;  nor 
in  posterior  polar  cataract.  There  will  bo  broatfstriffi  and  a  whit- 
ish folor  in  the  partially  opaque  cortex,  perhaps  mixi.'d  vuth  molec- 
ular opacities  in  the  cases  suitable  for  this  jiroceedlng.  Blxlractmu 
will  not  be  done  until  all  hypctiemic  tendencies  disappear.  There 
will  always  be  considerable  cortical  substance  lo  bo  removed,  and 
special  pains  must  be  taken  to  guard  against  iritis.  After  this 
pi*ooeefling,  the  extraction  becomes  a  very  simple  performance,  but 
there  is  unusual  liability  to  loss  of  vitreous.  Hence  the  speculum 
may  ofUm  be  laid  aside  after  the  seetittn  is  made;  all  maiiipnlations 
must  he  vcr>' g^etitle  and  the  lens  coaxed  rather  than  forced  out. 
Tho  extraction  wound  should  be  inside  .the.iridectomy  wound,  t.e^ 
in  clear  coiinta. 

The  attempt  to  hasten  the  maturity  of  cataract  by  needling 
is  pn^fenvd  by  some  operators,  but  in  my  experience  in  some 
Instances  it  has  caus^-d  unpleasant  i-eaction. 

Two  cases  of  spontaneous  restoration  of  diabetic  cataract  to 
clearness  are  on  record. 

Extraction  of  Hard  Cataract. 


No  operation  in  surgery  has  been  more  carefully  studied  and 
elaborated  ill  every  detail  than  that  whicli  wo  are  now  to  con- 
sider.   E.s[H'cially  within  thirty  years  have  numerous  modiHcationa 

■  >'ettlcship.  TniQH.  Oph.  Soe.  of  United  Kingdom,  1S8«,  p.  107. 
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bean  emplnyod.  Up  to  thai  epoch  the  prt^vaitin^  method  was 
**  flap  extraction  "  wither  upward  or  downwurtl,  without  iridectomy 
and  Hccoin[>atiied  by  cystotomy.  The  wound  was  corneal,  ahout 
one  or  two  millimetres  from  its  transparent  edgn,  and  inchidcd  half 
its  ciiYuinferrrK-i\  Tt  was  proposed  to  facilitate  expulsion  of  the 
lens  and  diminish  liability  to  prolapse  of  iris  by  an  iridectomy. 
The  most  important  and  radical  rnudiflcation  ever  made  was  the 
so-called  lini'ar  extraction  or  von  GiMcfn,  which  placixl  the  wound 
in  the  sclera  as  near  to  the  iris  as  possible  and  involved  iridectomy. 
The  genius  of  its  author  and  his  success  beyond  prev-ious  methods 
iod  to  tho  almost  universal  adoption  of  this 
proceeding.  Tlio  occurrence  of  irido-cycU- 
tis,  either  early  or  3ater,  and  the  liability  to 
eriiir  in  correctly  propoilioning  the  leng-th 
of  the  wound  to  the  size  of  the  cataract,  and 
the  occasional  occurrence  of  sympathetic 
ophtliahnia,  conspired,  an}on;;r  other  caus(*s. 
to  lead  surgeons  to  bring  the  wound  closor 
to  the  coraeal  edge  and  increase  it«  length 
to  ten  or  twelve  millimetres.  Even  thus 
inodined  the  operation  was  still  called  by 
Graefe's  name—chiefly  because  the  knife 
which  he  introduced  was  retained,  viz.,  a 
sti-aight  hlade  of  two  to  three  niillinu'lres 
wide.  Some  surjreons  used  scoops  to  deliver 
the  lens;  by  sonio.the  lens  was  forced  out  if 
possible  with  unbroken  capsule.  The  wound 
has  been  made  across  the  cornea  at  the 
junction  of  its  upper  and  middle  thirds  (Le- 
brnn)  and  also  at  the  Junction  of  its  middle 
and  lower  thirds  (Tjiebri'icli)  or  thereabouts, 
and  both  with  and  without  iridectomy. 
Within  recent  yeai-s  there  has  been  very  general  adoption  of  the 
ti-ans|iarent  edge  of  the  coi-iiea,  above,  and  for  about  two-flfths  of 
its  periphery  as  the  place  and  extent  of  the  wound.  An  idea  of 
the  topography  of  the  pails  according  to  the  site  of  the  wound  is 
pained  by  Fig.  170,  where  four  different  sections  are  given.  The 
nearer  the  sc-lera  thi*  more  urgent  will  be  excision  of  iris.  Another 
phase  has  been  given  to  the  (piestion  by  tlie  a^lvocucy  of  stricter 
precautions  and  methods  for  antisepsis.  Most  surgeons  indorse 
and  adopt  sucli  measures.  Ttit'  (pn-Ktion  of  ana-athesia  has  been  in 
this  country  variously  tiecided;  in  Eurojie  it  is  Kcldom  thought  of. 
At  present,  a  solution  of  cucaine  supersedes  all  other  kinds  of  an- 
esthesia ainiost  without  exception. 

Certain  measures  hold  good   for  every  kind  of  operation  as 


4S< 


DI8SS8S8  OF  THE  BYE. 


1 


'•^ 


Tb*  pAtimt  must  be  known  to  be  clean;  it  in  Xatjk 
ilMMild  have  a  warm  b*Ui  and  gtvat  pains  taken  \*%  cWantiie) 
ftair,  teei^  baud,  mad  bands;  soap  &n<l  u  brush  must  be  (n^ 
Bifi  rtnfhing  must  be  clean*  likinnsf  the  txMl  and  its  covtn 
nwa  be  tree  from  all  sourtts  o[  impurity;  carppte  and  luu 
are  objectmtable.  All  aouroea  of  inrirction  inust  be  excluded 
as  praximi^  of  sapparatlng  woumU  or  caries  uf  buiitr.i 
las:  in  flue.  vhat*fver  promoic^t  the  presence  of  (n-of 
As  atraa4y  afeafeRl,the  eadsience  of  ozo^nn,  of  ulcers 
oca— a,  tiae  prtBeuca  of  catarrhal  euiijiiiictivitis,  of  dis«9UH 
tacbrjrmal  sac,  or  ot  pli>t7-jriuni  must  be  noted,  and  p 
aeaiHst.  A  severe  coa^,  asthma,  incontinene«^  of  urine,  H 
be  oontnlledtSD  far  as  poK>ibK',  and  tlie  Iicatth  must  be 
aa  may  be  poaaibk*.  A  eood  ni«rht'8  sleep  sliould  be  sccai 
if  in  spHe  of  hoprful  words  and  assurances,  a  patient  Iw  « 
and  Irvmulous,  a  ddSr  of  bromide  of  sodium,  3ij^  and  chip 
or  a  larjn-r  4uantity  may  he  gwt^n  an  hour  beforo  the  op 
The  bo»-els  should  be  care<l  for 

At  the  operation  the  patient  should  be  upon  liis  back^l 
resting  on  a  hard  cusliion,  and  for  the  ri^ht  eyf;  the  open 
be  be)iind,and  for  the  left  eye  he  will,  unless  he  can  Uf>e  bot 
equally  well,  place  himself  at  the  ri^ht  sidu  of  the  table  n 
table  is  to  be  preferred;  in  hospitals  an  Di>eratin^  rtiairisso) 
carried  to  the  patient's  room.  Tliu  lids  and  eyebrow  and  z 
parts  ot  the  face  will  be  washed  nith  solution  of  conroa 
Itmate,  I  to  2,500.  Sec?  that  the  eyelashes  and  lid  bow 
clean.  So  strong*  a  solution  must  not  ent'cr  the  eye,  and 
once  known  it  to  excite  severe  er^'thema  of  the  skin  in  a 
who  had  been  subject  to  eczema.  Open  the  lids  by  a  wir 
lum  and  hftin^  them  from  the  ^lob(r  irrigate  the  conjunct 
sublimate  solution,  I  to  D,<HX),  or  boric  acid,  4^  solution,  1g 
copiously. 

The  instruments  have  been  soakinj?  for  twenty  or  thii 
utes  in  5^  solution  of  carbolic  acid.  The  points  of  the  iiis 
and  of  the  cystitome  have  been  examined  under  a  lens  to 
no  foix'ign  matter  adheres  to  them.  The  knife  is  liable  ' 
little  of  its  kwnness  by  the  carbolic  acid,  and  it,  as  well 
instruments,  niifrht  be  immersed  for  ten  niinut4>s  in  Imilim 
However  this  may  be.  the  blade  may  be  nibt>ed  off  hot* 
thumb  and  finger  by  a  bit  of  -soft  mg*  soaked  iu  alcohol,  an< 
ined  under  a  lens.  The  operator  and  his  assistants  will  set 
hands  with  soap  and  bnish,  and  t«  cleanse  the  nails  ell 
powdered  borax  upon  the  soapy  brush  is  an  admirable  d« 
All  thi'se  are  antiseptic  precautions  and  they  are  compi 
the  term  scrupulous  cleanliness.     A  solution  of  murial 
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3<  or  M,  will  be  dropped  dd  the  cornea  twice  or  three  tlint's  with 
an  inten'al  of  Ken  minutes. 

Extntction  with  Iridectomy. — 1.  ITie  operator  seizes  the  con- 
junctiva just  below  the  cornea,  oi»  or  a  little  iiisiile  o[  the  vertical 
meiidinn  by  the  fixation  forceps  and  bids  tliL*  patient  look  down. 
Tlie  knife  is  entered  at  the  edge  of  the  cornea  about  tlirco  niitU- 
metivs  below  a  line  laid  hori/.ontnlly  tan^rent  to  its  upper  edgt?. 
Sometimes  a  wide  arcus  senilis  eauseis  cnibarraesment.  Some  opera- 
tors endeavor  to  lift  a  conjunctival  flap,  but  one  must  then  contend 
with  hemon'ha^,  which  is  an  offset  to  the  asserted  gain  in  healing 
capacity.  The  point  \&  piished  across  the  anterior  chamber  1o  a 
spot  diametrically  opposite,  and  care  must  be  taken  that  it  does 
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not  go  too  deep  and  emerge  nearer  the  iris  than  was  the  entrance 
(8ee  Fig.  171);  if  it  does,  witlwlraw  and  try  again.  K  counter 
puncture  is  liit  correctly,  push  forwani  with  a  tendency  upward 
so  as  to  cut  as  the  point  advances.  From  tlirn'e  to  four  milli- 
nieti-es  will  be  cut  before  the  blade  is  arrested.  In  withdraw- 
ing let  the  hdel  cut  the  temporal  side  of  the  wound,  and  by  this 
mana?uvn!  the  iris  will  be  kept  from  falling  over  the  edge;  the 
middle  part  will  be  slowly  seven-d  by  to-and-fro  movements,  keep- 
ing all  the  time  upon  the  corneal  Ix»rder.  At  completion  tlie 
edge  of  the  knife  may  be  turned  a  little  forward  to  obviate  under- 
mining the  conjunctiva.  As  above  said,  a  conjunctival  (lap  is  not 
essential,  and  has  some  inconveniences,  especially  in  the  bleeding. 
The  wound  must  be  made  smoothly,  if  possible  hi  one  plane,  and 
must  be  about  two-fifths  the  corneal  circumference.    The  estimated 
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size  of  the  cataract  will  determine  the  lenglli  of  tlu'  wound,  remt-m- 
bvruij?  that  its  available  dimensions  are  to  be  measured  upon  its 
irit*rrior  not  its  exterior  line.  The  older  the  person  the  larsrer  will  bo 
the  lens;  the  amount  and  consistence  of  the  cortex  will  be  borne  in 
mind;  a  sclerosed  lens  may  have  t*»n  millimetres  diameter,  while  in 
hyp<'rmatnre  cataract  the  nurh'us  may  be  only  six  to  seven  inilli- 
mctres.  Therr  is  no  fault  so  disastrous  as  to  make  too  small  a 
corneal  wound.  In  Fi^.  171  the  operator  is  behind  and  using*  his 
left  hand.  Tlie  amoimt  of  eoniea  included  by  the  knife  is  r.itlier 
small.  A  niilliiin'tiv  lower  down  would  bir  more  correct.  See  Fig. 
172  where  the  operator  is  in  front  and  using^  the  right  band. 

At  this  point  the  behavior  of  the  patient  is  extremely  iuipor- 
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tant.  If  he  squiH^ze  the  eye  or  turn  it  forcibly  up,  let  the  assistant 
take  off  the  pressun-  of  the  lids  by  lifting  the  speculum^  or  lot  it  be 
removed. 

2.  If  iridectomy  is  to  be  done,  proceed  quickly  lest  hemorrhage 
interfere.  The  ii-is  ntay  prolapse,  if  not,  catch  it  with  curv<-d  for- 
ceps, and  cut  oir  with  scissors  wlial  presents  without  special  trac- 
tion. The  cur\'ed  scissors  may  be  hfld  in  the  vertical  nu^rldian,  the 
convex  side  pn-ssed  down  on  the  wound,  and  one  cut  sudlces.  This 
may  not  always  be  feasible,  and  the  excision  may  be  done  with  two 
or  more  cuta  alon^  the  line  uf  the  wuntvd,  but  close  to  it.  In  the 
case  of  a  traclabk*  pjiln-nt  sind  with  nt»  lii-niorrhapL"  into  the  ante- 
rior chamlM'r,  rustoi-y  the  iris  to  its  place  by  the  spatula  inwi-ted 
at  the  angles  of  the  cut  and  proceed  to  open  the  capsule. 
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'i.  The  cystitome  may  be  sickle-Htiaped,  or  if  toothed  it  must  be 
sharp  and  have  a  cutting  i-^dj^  and  not  be  too  lonjc.  The  intention 
must  be  to  cut,  not  ti-ar  the  capsulr,  and  dislocation  of  Iho  lens 
must  be  avoidtvd,  wlkile  a  lar^>  o|)enin^  is  inadi\  During*  the  irt* 
dectoniy  the  assistant  has  lield  the  Ibcation  forceps,  the  upenit^ir 
now  takes  It  himself  ur  wilt  pcrlmps  remove  ii.  If  the  speculum 
has  been  lifted  it  should  now  he  allowetl  to  fall  in  place,  because  its 
pressui*e  aids  in  expelling  blood  and  puts  the  eai«iulu  on  the  stretch. 
The  cystitome,  wliose  shank  may  be  l>enl  for  t  lie  ri^cUt  and  loft  eyes 
respectively,  is  carried  do^vn  to  the  lower  ed^  of  the  pupil  and 
makes  a  horizontal  cut  by  a  scries  of  small  scrat^'hcs  and  when 
this  is  done,  a  vertical  cut  at  its  middle  hke  an  hivi'rt4'«i  T.  vVU 
movements  must  be  very  gently  perfonnwi,  to  avoid  dislocation, 
and  in  withdrawing-  lift  up  the  point  so  :is  not  to  dniw  tips  of  cap- 
sule into  the  corneal  wound.  The  satisfactory  opening  of  the  cap- 
sule is  denoted  by  the  coming  forward  of  the  lens  to  the  eonieu. 

4.  To  expel  the  lens,  a  cuivlte  or  narrow  spoon  is  laid  upon  the 
lower  edge  of  the  cornea  while  the  eye  looks  strongly  <lownward, 
and  makes  pressun*  hackwai'd  to  tilt  the  edgw  of  the  lens  toward 
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the  wound,  and  so  soon  as  it  opens,  the  lens  is  shoved  up  and 
as  its  edge  becomes  engaged,  the  pi-essur*'  follows  it  steadily, 
seeking  not  only  to  force  out  the  nucleus,  but  to  secure  with  it  as 
much  cortical  matter  as  possible.  In  doing  this  the  cornea  some- 
times will  he  di'epli,'  deprcsst'd  and  expulsion  take  place  slowly,  at 
other  times  the  lens  comes  out  with  suddenness.  With  nervous 
piilieiits  It  is  often  safer  to  remove  the  llxatlon  forceiw  and  specu- 
lum, while  the  opeiiitor  controls  the  upper  lid  with  his  IliigiT,  or 
by  a  wire  retractor  (see  Fig.  K3);  or  even  by  a  strabismus  hooU',  he 
can  niorv  i-asily  guai-d  against  a  gush  of  vitii-ous  by  some  unex- 
pected pressure  by  the  prtient.  DitHculty  in  delivery  of  the  lens 
will  d^'pend  on  «iencient  size  of  the  corni'al  wound,  or  of  the  cap- 
sulotomy,  or  upon  displacement  of  the  lens  or  upon  adhesion  of  the 
cortex  to  the  capsule.  If  the  wounds  are  all  adequat*^  and  the 
bonier  of  the  lens  will  not  enter,  close  tho  Itds  and  make  slight 
pressure  with  a  pad  of  cotton.  The  lens  is  probably  a  little  luxatcMJ. 
In  a  few  minutes  it  will  often  resume  its  place.  If  it  do  nut,  intro- 
<luc4?  the  cystitome  and  push  the  Ions  a  little  dowtiwanl,  because  it 
may  havt-  slipped  past  the  corneal  opiming.  Repetition  of  llie  pre- 
ceding elfort  will  prnliahly  succeed.  Sometimes  a  second  curette  is 
placed  above  the  wound  forcountor-prcssuiv.   Expulsion  may  also  bo 
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uITected  by  ptt'ssiin.'  nbovt*  the  wound  coaxing  or  attractt| 
out,  whiU'  the  tbcalion  fupct'iis  at  the  opposiit-  sido  mnU^ 

Very  often  an  operator  will  with  iin  uneasy  patient  or' 
whose  muscles  are  held  tense  in  his  effort  at  si^lf-cunlro 
tlie  fixation  forcepN  and  perhaps  the  speculum,  before  at 
cspiiLsion.  He  will  trust  tu  tiis  control  over  the  patient  ' 
turn  to  turn  the  eye  down.  It  may  be  well  at  this  staec 
additional  cocaine  and  wait,  iT  tlie  patient  is  very  unma 
meanwhile  holdinff  u|>ou  tho  eve  a  buneh  of  ahsoHvnt  cot 

fU^nioval  of  fniirnieiits  and  of  conie.il  matter  (which  U 
call  the  toilet  of  the  eye)  is  done  by  vcr>'  gvntlo  pivsstti 
cornea  with  the  back  of  a  spoon  or  curette,  squeezing  the  i 
toward  the  centre  of  the  pupil  and  the  wound.  The  thiiuil 
on  the  lower  lid  will  often  do  gwt*\  senice.  Much  tact  am 
are  requisite  in  doin;?  this,  uud  the  attempt  must  be  mat 
the  pupil  perfectly  black.  Arlillcial  iUiiiuinatiDD  by  < 
li|?ht  is  of  ^vat  value  to  show  the  stnt^.*  of  the  pupil.  On 
ance  is  jirained  in  removing  cort^ex  by  irrig-atinK  the  eye 
tepid  IidHc  acid  solution,  .1;tf,  or  Panas'  fluid,  hy  the  bt 
sti-eatn  may  Ik;  directoil  at  the  wound  and  will  not  only 
what  is  liL'twcon  its  Iit>8,  but  uill  to  some  extent,  peoe 
anterior  chamber.  Introduction  of  instruments  is  to  be 
includtuj;  the  use  of  a  syringe,  which  has  lately  t)ei>n  rccoi 

That  the  pupil  is  clear  will  be  shown  by  the  ability  o^ 
to  count  flngrrs  at  a  few  inches.  Before  closing  the  ^fl 
be  suit'  that  the  iris  is  fully  n'stored  to  its  placc.and  thep 
be  unequivocally  in  sifit.  To  reduce  the  angles  of  the  colt 
the  iris,  stroking'  of  the  wound  bjr  thu  spatula  may  be  pn 
the  iustrument  inserted  into  the  wound  to  smooDi  out  thi< 
this  stage  all  manipulations  must  be  most  cnrefully  mao 
cause  vitreous  Is  liable  to  be  expelled.  fl 

ii^hould  the  capsule  bo  very  thick  or  have  a  thick  cenffl 
a  piece  of  it  may  V  pulled  out  by  foixeps  whose  teeth  iDcli 
ward  and  backward.  Some  opei-aUirs,  chiefly  Knapp.  i 
capsule  near  the  edge  of  the  lens.  This  leads  of  necessi 
formation  of  so-called  capsular  cataiTict,  which  Dr.  Kiiapi 
habit  of  dividing  soon  (within  four  to  six  weeks)  after  tbc 
recovered,  and  makes  such  an  operation  an  alinust  luiifo 
tioe.  I  have  found  that  two  oblique  cuts,  each  beginning  1 
pupil  and  forming  the  letter  A,  with  the  opening  below, 
capsule  well  and  do  not  olfer  tags  to  lie  caught  in  tli 
Should  the  lens  i-efuse  to  come  to  the  wound  because  ol 
small  siw-,  as  in  hy|iermature  cataract,  one  may  have 
hook,  or  u  ring  curette.  If  it  drop  out  of  sight  into  t  h< 
can  only  be  fished,  out  with  a  spoon. 
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Extmction  without  irideciomy  differs  in  no  important  partic- 
ulars from  till!  £it»uve  description.  It  is,  bowuver,  rnoiv  difflcult  to 
deliver  tht-  lens,  because  a  autMcient  opening  of  thi*  capsrile  is  not 
so  easy  and  because  to  brin^f  the  lens  thron^'h  the  piijiil  irciuires  it 
to  be  tilted  mucb  more  strongly  upon  its  horizontal  axis,  and  rigid- 
ity of  the  iris  may  hinder  expansion  of  the  pupil  <see  Fijr.  ITO.  It 
is  also  necessary  to  make  tho  corneal  wound  a  littU*  larfe-er  to 
compensate  for  this  obstacle.     A  Batisfactory  riddance  ot  cortical 
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isnntsoeasy.  It  follows  that  extraction  without  iridectomj* 
is  more  ditHcult  and  involves  inort;  violence  to  the  eye  than  with 
iridectomy.  The  s|M!cial  objection  to  it  is  the  Hability  to  pnilapse 
of  the  iris  and  permanent  entanglement.  On  this  point  we  are 
assured  that  large  experience  jrre;itly  reduces  the  risk  (Panas, 
Weckcr,  Knapp).  It  is,  nevertheless,  ti-ue  that  despite  un  opera- 
tor's skill  it  does  occur  in  a  percentage  of  cases  not  yet  well  ascer- 
tained, perhaps  fonr  to  ten.  Galezowski  says  that  in  the  last  3i)0 
cases,  he  has  had  only  one  prolapse.  Schweif^^r  had  4*.  In  his 
last  too,  Knapp  had  ti^  prolapse.  It  is  not  claimed  that  the  quality 
of  direct  vision  secured  is  better  than  when  irideciomy  is  done,  and 
the  advaiitag^e  in  cosmetic  appeaninco  is  almost  entirely  negutived 
by  the  concealment  of  the  eye  by  cataract  j^laNses.  There  is  less 
"blinding"  by  dilTustN:!  light  and  the  peripheral  vision  is  better  with 
the  small  pupil.  It  is  true  that  excision  uf  iris  is  a  mutilation  and 
the  burden  of  proof  in  its  favor  would  lofi-ically  belong  to  those  who 
practise  it,  did  we  not  have  a  large  clinical  experience  to  justify  it^ 
A  patient  must  be  more  rigorously  confined  during  the  after-tivat- 
ment.  Tlie  eye  must  not  be  ojiened  so  soon  by  twenty -four  or  forty- 
eight  hours.     It  is  essential  to  employ  eserine  after  the  operation 
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to  aid  In  preventing  iris  prolapse,  and  thia  too  may  bo  done  when 
iridectomy  has  been  made. 

As  to  instruments,  Fig.  1 71  repi'osenis  the  form  of  Graefe's  knife 
wlilch  is  usually  t<i  hv.  preferred,  both  in  width  and  length.  Fig. 
175  is  a  fonn  which  makes  a  siuuuth  and  ev^'n  out  in  a  single  plane, 
and  may  well  be  used  if  the  anterior  chambi-r  is  <lcep  and  tho  globe 
not  difllcult  of  access.  It  is  easier  to  mjikp  connter-punctni'e  ac- 
curately with  it  than  with  tho  line  point  of  the  nari-ow  blads.  Tho 
latter  is,  however,  the  more  manageable  implement. 
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Fig.  176  shows  cystttomr  niid  Hpalula.  The  Tonncr 
not  tear,  ilie  laiU'i*'  may  ]>e  lient  and  i:^  &o)netinic«  uiadf 
nifljil,  bill  of  turi.uii*e-shL'll,  Fig.  1T7  rcpn-st'iit-s  n  hwlmi 
times  with  verj'  ivatless  patit*nte  to  be  prt-ffmil  tofixalwol 
It  is  placed  astride  of  the  horizontal  ineridiuii  within  llV4 
tivs  of  the  (oniea  in  the  sclera  on  the  nasal  side  of  the , 
useful  in  other  opei-ations. 

The  \mxaX  dressing  is  to  laj-  a  bit  of  muslin 
VHStfliue  ovor  both  eyt^,  upon  this  a  mans  of  ubeur 
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smoothly  laid  and  nicely  adjusted  so  as  to  Ik*  perfectly] 
pressure,  and  then  a  flannel  iniller  ahuiit  one  and  one-l 
wide  and  three  yards  long.  MiHlcrale  and  even  pn'SMirv 
made  which  wUl  keep  the  eyes  at«ady  and  not  cause  pS 
patient  ^yw%  to  I>ed  and  is  enjoined  to  keep  quiet-  It  is  bet 
on  thr*  back,  but  a  position  on  the  side  may  be  allowed  ti 
weariness.  There  is  usualh'  smarting  pain  for  two  or  Um 
if  this  should  not  suhsidt;  within  sis  hours  a  dose  of  hron 
chloral,  or  if  not  contra-indicat-ed  a  hypodermic  injeclioo 
pfiine  may  be  given.  It  is  important  to  have  good  Hleep 
night.  Food  should  be  simple,  nutntious,  and  not  reqQi 
chewing.  The  room  need  not  be  greatly  darkened.  1/ 
plaint  is  made,  the  bandage  will  not  be  disturbed  for  tw< 
hours:  then  removed,  the  surface  of  the  lids  gently  wij 
w.arm  solution  of  hoHc  acid  to  remove  the  secretion  wli 
adhere  to  the  lashes.  A  wad  of  rotton  thus  wet  may  be 
the  eye  for  ten  or  fifteen  minutes  and  will  be  grateful.  Ni 
nation  of  the  eye  is  necessary  unless  the  muslin  patch  shoii 
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siderable  quantity  of  secretion.  In  that  event  separate  tl 
little  and  if  there  be  d«ided  hyperajmia  keep  up  warm  appi 
for  a  half  hour.  There  will  almost  certamly  Ik*  pain  if  any 
is  brewing,  but  if  no  pjiin,  as  happens  with  some  t-orpld  i 
theiv  will  be  injection  and  notable  secretion.  It  is  safer  wl 
signals  appear  to  inspeet  the  wound,  lest  some  inflltr 
thn-atiTied.  We  may  use  cjindle  light,  and  ivsort  to  hot  F 
tions  for  a  half-hour  every  two  hours.  Incipient  iiillanimAt 
tbus  be  held  in  abeyance.    As  a  rule  a  patient  experieacus 
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Qalezow8kl  who  omits  Irideclomy,  and  baa  don?  m 
one  thoii.s.'tiiil  Ave  hundred  and  sixty-nine  oi>cratioti)s'  cov 
wound  with  a  atrip  of   strriUzed   ^-latln.     A  lon^ir 
tli4!  c*3*e  will  always  be  required;  even  up  to  six  duii'sas' 
does.    Gaynt  thinks  there  is  more  comi'al  asti^Riaiii>m  vol 
tliiin  with  indi*rt^)my. 

The  setiuus  coin  plications  which  may  take  placo  dahii( 
hualiuf;  art.-,  first,  ijiHltration  of  tiie  wound,  und  secoudly,  mli!i,t 
may  also  involw  d<H'i>er  struct iii"*';*.  The  Hrst  will  avi"**-""'' 
tho  pjirly  days,  while  the  second  may  not  arise  (or  a  w«vk  i.r 
A  rare  and  most  disastrous  event  is  severe  intraocular  fa 
rha^e  takinf?  place  at  or  soon  after  the  operation.  In  on 
instance  have  I  see  any  st^ht  ivumin  aft4.*r  this  accident. 

In  case  the  operation  has  not  been  nonually  executed,  rsp 
if  Ihe  delivery  of  the  lens  has  been  difDcult,  perhaps  requiri 
inlroihiction  of  an  instrument,  or  there  has  been  toss  of  viiija 
by  maladroitn»'ss,  or  by  the  |>atient's  irulo*'iHty  the  ej'ei 
severely  handled,  re:tction  will  be  likely  to  he  connidernl 
will  be  cheniosis,  swelhn^  of  the  lids,  and  pain.  For  this' 
the  temples  may  be  usetl.  and  hut  ruuiettl-atiomi  assiihioui 
plieil;  an  adet^uate  dose  of  morphia  to  be  jpven  for  acub 
Sometimes  ten  grains  oC  quinine  will  have  a  most  Iiappy  d 
abortinir  thi'eatened  innaniination.  For  periods  of  one  \ 
hours  the  hot  fomentations  and  the  bandage  will  be  alter 
latter  drawn  as  (Irmly  as  may  l»e  comfort-able,  and  as 
grows  less  a<*tive  it  will  be  kept  on  for  lon^vr  perit 
fomentation  shorleniHl. 

Fundent  liillltration  of  the  wound  is  announced  by  undin 
lion,  and  if  a  yellow  color  apin-ar  at  it*  edpvs,  meastn^fs 
sti-oy  the  infection  must  be  prompt.  The  eye  must  Iw  u.isl 
with  sublimate  solution,  1  to  5,(M>0,  Ihorou^ldy.  all  atlhein 
stances  wiped  or  picked  from  the  wound  and  the  actual  c 
appUed.  If  this  be  not  available.sublimate  solutiun>l  to  3^ 
be  cari-fuUy  applied  alon^  the  wound  by  a  small  pent 
spatuhi.  Frequent  disturbance  Is  unwise,  and,  thori^foi 
application,  the  eye  may  be  washed  out  with  the  wejikc 
once  in  two  hours.  The  trtratment  will  bi»  the  same  as 
suppurative  keratitis,  but  the  ready  access  of  /^ri-rms  to  the  ii 
makes  the  situation  much  more  {MTilous.  If  there  is  ali\-adi 
punilent  exudation  iu  the  anterior  chamber  it  may  be  drsi 
by  iris  forceps;  and  washing*  out  by  weak  siihlin»ale 
acid  solution  has  been  pi-actiswl.  But  if  the  exudation 
able,  there  will  Iv  little  hope  of  p?-es4'r\mp  sight,  while  tj 
in  favor  of  more  extensive  internal  suppuration  are  mai 

■  Int«riULt  OphUi.  CongreM.  Ueideiberg,  1888,  p. 
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Tlie  .Hiiiiple  may  be  extremely  thin  and  noavly  tf»i)sparci)t,  or" 
qiiit-i'  thick  and  i»p:nnu'.  The  condition  of  tin;  caiwule,  after  escape 
of  tho  tens,  is  as  follows:  the  epithelium  remains  in  a  normal  stat'e, 
the  tuni  .iiitcM'iur  i-upsiile  is  tlii'ovvn  int'U  folds,  adhuivs  Ut  tin-  pos- 
terior t',i}>Niil(%  and  witliin  the  pocket  thus  foniiiHl,  lims  matter  is 
Kbiit  lip.  Soun,  by  the  {ivnphui'al  cells,  a  mass  of  irivffular  and  ini- 
perfeclly  develoinHJ  lens  Mbrcs  is  formed,  which  aiv  truusparcnt* 
and  iiiinKled  ivitii  them  is  amori)hous  cortical  subKtance.  The 
periphery  is  fomu'<l  Into  a  thick  rim,  while  the  centre  may  be 
Very  thin,  oven  hard  to  st»e,  or  Inr  broken  by  openings,  or  Ik*  thick. 
It  is  not  adheivnt  to  the  iris,  but  to  the  ciliary  processt's;  the 
pupil  ai'ts  frei'ly.  Sometimes  a  secondary  cataniet  may  not  ap- 
pear until  aiontlis  or  a  year  after  the  operation.  Peripheral 
section  of  the  capsule  leaves  it  as  a  frequent  imme- 
diate result.  The  complicated  varieties  of  jneni- 
branous  cataract  appear  immediately.  The  rule 
with  them  is,  that  they  thicken  and  contract,  and 
draw  the  adheivnt  iris  up  to  the  wound,  and  may 
obliterate  the  pupil.  Consecutive  chan*?es  maj*  be 
severe,  and  the  eye  go  into  atix)phy  with  detach- 
ment of  tho  retina,  the  vitreous  become  fluid,  and 
the  chaos's  which  cyclitiscauses  may  ensue.  From 
this  may  follow  also  tho  innUition  which  sets  up 
sympathetic  ophthalmia.  The  time  when  second- 
ary catftT-acts  nmy  be  oi>crated  on  is  not  easily 
detennined.  but  is  seldom  le-ss  than  within  four 
weel<s  or  three  inontliH;  never  until  all  irritability 
of  the  eye  has  ceased,  and  this  may  be  after  six 
months  or  a  year.  After  a  normal  extraction  a  patient  must  l>e 
prohibited  from  havin^^  ghussi-s  for  a  month  after  his  cure,  and 
atropine  mu»t  not  be  ^iveu  up  too  soon,  say  Tor  two  or  thive  weeks 
after  discharge;  the  contrary  course  tends  to  produce  secondary- 
cataract. 

The  operations  for  simple  secondary  cataracts  are  as  follows; 
discission  by  a  single  straight  needle  or  by  a  knlfe-nt-edle  which 
entei-s  tlie  cornea  near  the  limbus,  on  the  outer  side,  cutting- 
horizontally  across  from  the  inner  to  the  outer  side.  Mr.  Bow- 
man, for  thicker  opjieilles,  used  two  newlles,  as  Fi^'.  1(17  shows,  and 
this  method  pertains  to  all  cast's  wheiv  cai-e  must  bi;  taken  not  (o 
drag*  on  the  ciliar;*'  region.  For  similar  cases,  Graefe's  iridotoniy 
knife  is  used,  Win;;  put  into  the  cornea  {H-rpendicularly  and  near 
the  level  of  the  dilated  pupil  (sw  Fip.  l.'iT). 

A  thick  and  non-adhen-nt  membrane  may  sometimes  be  best 
attacked  by  a  niH^dte  passeti  Miroup-h  the  srlem  behind  the  iris, 
which  will  iHitli  cut  ajid  displace  if,  provided  there  is  n<i  ciliary  irn- 
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^tiun.  Dr.  Knupp,  who  practues  disciiisioti  of  membraDuus  cat.a^ 
ct  with  g:rfat  fix-quency,  insists  on  tiiu  importance  of  a  sharp 
Ultingr  needle,  which  shiill  not.  permit  fscap*'  of  af^in'ous,  that 
toujrh  hands  he  avoidctl,  :hiiI  tht;  cat  nmdw  so  as  to  i:aUHt-'  the  very 
least  traction  on  the  ciliary  processes.  Under  all  precaulionH  Imth 
opei-ativt!  Hnd  antiseptic,  I  have  seen  iliKastruim  ix-actioii  follow  a 
faultless  discission.     Though  so  simple  m  appearance,  niy  iiiclina- 
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tion  Ls  not  to  resort,  to  discission,  until  tho  eye  docs  not  redden 
under  rather  rough  handling-,  and  then  observe  all  the  cautions 
;)buvH  incDliuned. 

Complicated  secondary  cataracts  present  extremely  various 
conditions.  We  may  have  merely  slight  adhesions  to  the  iris,  or 
these  may  be  exten-sive.  In  the  latter  case  the  iris  is  usually 
dra^ginl  up  to  the  wound  and  the  membrane  may  be  very  thick  or 
otherwise.  With  a  thin  membi*aut',  a  kuife-ueedle  will  cut  the  ad- 
hesions ami  open  the  membrane,  and  may  be  used  to  sever  thin 
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fibrous  bands  which  dra^  the  iris  toward  thf  ciliary  n?ffion.  But 
such  mierference  must  be  very  cautiously  attempted. 

With  a  thicker  [iicnibratte  artd  broad  iritic  attachnient  an  iri- 
dectomy downwai*d  may  he  suitable;  and  if  a  numibriinuus  obstruc- 
tion is  ix'vealecl  a  subsequent  needling  may  bo  performed. 

For  a  thick  membra  tie  with  few  adhesions  to  the  iris.  Dr. 
Agnew's  method  may  be  used.  At  the  upper  edge  of  the  cornea  a 
broad  needle  pierces  the  capsule  and  is  held  st*-ady.  At  the  oppo- 
site side  on  the  manfin  a  wound  is  made  for  the  introduction  into 
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the  anterior  chamber  of  a  small  sharp  hook  (see  Fig.  181)  whose 
point  is  engaged  in  the  wound  made  by  the  broad  nee<llc.  Securing 
a  "food  hold  the-  hook  ti-ars  down  the  memhrane  and  is  resisted  by 
the  needle  in  the  operator's  otluM'  hand,  which  also  defends  the 
ciliary  region  from  traction.  As  much  tis-sue  is  drawn  out  of  the 
wound  aK  pos'sible  aiitl  cut  otf  by  an  assisUint  with  scissui-s. 

Sometimes  we  have  to  deal  with  very  complicated  conditions. 
Tlieit.'  has  been  irido-cyclllis,  and  we  have  to  deal  with  an  inllam- 
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tmlmy  pradoet  oomponed  of  the  iris,  tlic  I'npstili-.and 
conocctiw  tissue,  whkti  will  Ix*  liig:hlv  viif^zulur,  toogh, 
uiider  iiPiiwail  traeioii.  Tbv  sLnicturv*!  un-  uutted  logd^i 
blMd.  tmaHj  OD  hvoxg  toiu-luxL  Aii  atM*i-atioa  btiouM  ^ 
t«Bp4Ml  anti)  all  irntabiUty  o(  the  eye  lias  tltsu{ifw;inV 
^ohe  is  soft,  the  proj^iKtis  and  the  diific-tiUii's  rpp  gn\ 
Luring  has  had  success  in  s«inie  of  theso  coses  by  cuitin 
soatoUy  through  the  ubstntction  with  a  narrow  Graefe 
plun^vtl  into  the  vitreuus  ajiO  with  a  sawixig  motion  dhridh 
fm-ly. 

Id  this  class  of  cas«s  and  also  for  sotni*  above  n-r 
own  prpferetKW  is  to  operate  by  the  help  vf  the  rort€[: 
Wrckvr<st*  Fig.  IM,p.4'^),at]d  under  jLreneral  unieNtliesi; 

A  siiwU  iris  knife  (see  p.  430),  w  lucli  ni.ty  Ik;  funiislii-^ 
ttwkvaa  wound  in  the  upper  ed^  nf  the  cornea  one  inillii 
two  milHmetres  from  its  margin  and  four  millimetn-s  loop 
the  koife  is  fully  entere«l  it  is  slijrhily  withdrawo  to  allows 
a  drop  or  more  of  :u|uenns,  and  make  the  iris  1)ul^;  fl 
then  tbrust  into  the  ititddle  of  the  iiieiiibniiH*  and  r|nB 
drawn,  leaving'  as  much  ai^ueous  as  possible.  Tlie  sci-ssors 
pass**d,  with  one  blade  bohiiul  aud  the  other  in  fnmt  of  lUe 
ooe  rut  made,  which,  if  it  ^pes  well,  is  enou>;h.  but  if  thii 
occur,  a  second  cut  at  an  ang^lc  to  tbc  first  is  made,  as  if  I 
form  an  inverted  V.  The  included  ionj^ue  relmets,  and 
pupil  uf  arrow-bead  foruu  Some  vitreous  is  usually  lo«t^h| 
has  generally  berouie  fluid,  but  tliis  dtMrs  nut  entail  se^M 
qoenoas.  Very  sli;rbt  ivaction  will  i;ike  place.  Tin-  ad^Tin 
Um  nutliod -are  ftiiintl  in  the  entiiv  :ib!M-nce  of  traction 
sues,  the  cleanness  and  certainty  of  the  cuts  and  that 
is  included.  Tlie  place  of  the  entninct*  woimd  shonhl  bel 
Miablo  one  to  cut  tni.nsvers4'ly  to  the  line  of  grt-atest  tra 
the  membrane,  as  was  pointed  out  by  Dr.  Green.  fl 

Giaa«c« /or  .l/iAoi-in.— For  several  months  after  thfl| 
the  clearness  of  the  eye  Lmpmves,  and,  as  already  s:ilii,  it  t&  i 
to  begin  tu  w(!!ar  glasses  at  U-^ss  than  a  month  after  n 
Even  a  xvvy  delicate  pupillar;>'  membrane  if  il  be  in  wriiil 
seriously  reduce  visual  acuity,  and  it  should  betonu  There 
con.<iiderable  astigmatism,  which  will  varj'  from  1  D  I*  3  P 
correction  will  much  improve  vision.  It  will  often  prow 
dis:ipi>ear  within  a  few  months.  If  one  eye  is  nDnual,  liavii 
iMght,  a  patient  will  not  wear  any  gln.ss  upon  the  one  wli 
becu  operated  otu  The  optical  difference  Wtwwn  the  eji 
great  for  their  co-opt-rititm.  The  number  of  the  glass  to  b< 
will  of  course  Iw  intluenced  by  the  refiiKiive  quality  of 
j>revious  lo  the  occurrence  of  cataract.    With  previous 
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the  glass  iviH  be  +  9  D  or  +  10  D;  i.e.,  about  +i  for  distance. 
For  iN^suIing',  about  +  3  D  or  -f*  &  ^  must  lie  giveu  in  additUm. 
The  pationt'schoico  of  :i  n'JwUn;?  distanci:  must  bo  artoptt'd,  whether 
molt' or  It'ss  elost'.  If  acuity  hf  g-iHxI.  a  strong"  I'l-adiii^  plass  will 
not  hi*  UL't'drul.  It  must  \w  riiiiiembert'd  tliat  cataruct  ^rlasHcs  >rivLi 
patiriits  larger  rifLinal  iniagt's  than  nuniial  I'ye.s  liavy.  A  hiiiuII 
pupil  is  an  advantagi*  in  conffrriiii.''  :i  faetitiouK  kiiiil  of  accommo- 
dation. SUiftnijr  tin?  position  of  the  rcudiiig  glass  materially  alters 
it«  effect;  for  example,  if  a  leiis  of  3"  focus  be  moved  only  onelialf 
an  ineh  from  the  eye,  this  ivpresoiits  a  change  cmial  to  an  accom- 
mwhitivi;  power  of  ^g  oi"  -'  D.  Patients  often  utilize  this  eu'C'im- 
stancc  in  looking*  at  fine  print,  by  holding  their  glasws  farther 
away.  Becker '  gives  a  table  of  the  optieal  value  of  various  glasses 
f«r  cataract  patients,  aceimling  tn  the  distsnice  at  which  lltey  ara 
held.  I  have  known  a  gentleman  wiio  pivferred  a  ^-  ,'j  glass  ten 
inches  before  his  aphakiaL  eye  to  an  opui-a  glass  in  the  theatre;  his 
other  eye  ivas  nonn;i.l. 

If  only  one  eye  is  capable  of  sigbt,  the  glasses  are  sometimes 
set  in  reversible  frames,  which  save  some  trouble,  but  are  desirable 
only  for  priNons  with  noses  suitably  formed,  b'^causo  a  reading 
glass  must  come  lower  down  than  the  glass  for  distance.  To  obvi- 
ate the  weight  of  catarj,rt  glasses.  Dr.  Loring  1ms  bad  them  made 
of  small  diameter  and  eeriieiited  on  a  slip  of  piano  plasK.  It  some- 
t.iuK'.s  I'fiiiiin's  I'lmsKlerable  time  for  patient~s  to  fei'l  comfortablo 
in  wearing  their  glasses,  especially  when  walknig  about.  Not  only 
is  the  displacement  in  api>arent  position  of  ubjiicrts  great  and  dis* 
turbing,  especially  in  going  up  and  down  stall's,  but  theix'  is  also  an 
unavoidable  restriction  of  the  field,  as  Jierhn  has  pointed  out,  gtvat«'r 
than  happens  with  feebler  glasses,  caused  by  total  refraction  at  the 
margin  of  the  highlv  convex  glasws. 


CHAPTER    XII. 

THB  VITRKorS  KOItY.-OOKrrS  VITRKUM. 

Anatomy. — This  structure  occupies  the  space  hHwtwn  the  crj-B- 
tatliiie  letis  und  the  retina.  It  is,  thtirt^fons  a  tlalteiied  spheroid 
with  a  duprvssion  in  front,  called  the  lenticular  fossa  ovfotfsapaiel- 
/«n'«.  Il  adheres  to  llie  optic  nerve  and  to  the  ciliary  body,  wUilOi 
with  i)lt<n'llU'diat<^  other  parts  it  has  no  attachment.  It  is  inclosed 
ill  a  glassy  meiubi-ane  called  Uie  hyaloid  (Schwalbe).  TliLs  is 
plicated  into  tho  rid|?cs  and  depressions  of  the  ciliarj'  body,  and 
forms  the  walls  of  the  so^silled  eansil  of  Petit  (suspensory  li^iiient 
of  the  lens).  The  vitreous  is  transparent  and  jelly -liKe,  is  classud 
anioiij;  iiiyxoniatous  tissuu-s,  aixl  its  intimate  tttnictuix'  has  been 
much  disputed,  and  is  not  yet  fully  agreed  upon.  It  is  said  to  bo 
arrnnseii  in  coneenthf:  layers.  There  are  found  in  it  cells  of  very 
diverse  form.**,  most  of  them  in  its  outer  parts.  There  are  no  per- 
manent cells,  but  what  exist  are  leucocytes  which  have  entered 
from  surroundinj^  vessels  and  talte  on  various  forms;  some  round, 
gonio  stellate  and  spindle  shaped  with  one  or  nion-  nuclei  and  long 
flhforui  pi-ocesses,  other  ajjrain  have  one  or  two  vacuoli,  from  one  to 
three  nuclei  and  varicuse  jn-ocesses  (Schwalbe).  It  pliysiealty  con- 
sists of  M'ater  QH.O^  with  salts,  uxlraciive  matter,  and  a  trace  of 
albumen.  A  canal  runs  through  its  centre,  between  the  crystal- 
line and  the  optic  nerve,  which  is  lined  by  the  hyaloid  membrane 
and  duriiijj:  Tietal  life  contains  the  hyaioid  artery  (canal  of  Cloqnet). 
The  posterior  end  of  the  canal  equals  in  area  the  optic  nerx'e  and 
may  be  injected  from  its  sheath.  It  is  called  the  an-a  of  Marte^- 
ani.  Whei-e  it  touches  the  capsule  of  the  lens  the  hyaloid  uieiu- 
brand  adheres  to  its  margin  and  not  to  its  centre.  The  corpus 
vltreum  has  neither  blood-vessels  nor  nerves,  yet  it  must  be  reco;;. 
niziK]  to  be  an  organized  structui'c  because  of  the  cells  which  it 
always  contains. 

Hyalttis. 

In  the  fuL'tal  eye  the  arteria  centralis  rotinne  sends  a  branch 
forward,  through  the  canal  of  Clo<iuet  to  the  posterior  surf:i€e  of 
the  lens.  Sometimes  this  vessel  persists  after  birth.  I  have, seen 
it  remain  in  each  eye.    It  may  approach  very  near  the  lens  or  may 
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exU'nd  into  the  vitruous  but.  ii  shuri  distiiriue.  <)ccasion:Uly  a  little 
iTMiiniint  uf  it,  occUulfd  and  shrivHUid,  iiroji-ctfi  fi-om  thf^  optic 
papilhi  like  the  lip  on  a  goofieberry.  The  Fig.  IHi  jihows  a  very 
marked  ptirt;islenl  hyaline  artery.    No  altendant  vein  ever  occurs.' 

TluMV  an-  numerous  morbid  conditions  to  be  seen  in  the  viti-e- 
ous,  consistinor  of  opaciticrs  of  various  kinds,  some  tnobilr  and 
others  flxifd,  and  whirh  may  eithor  he  seun  as  individuals  or  be  so 
dilTiiscd  as  to  rcrulpi*  it  hazy,  or  do^'ply  opaipie,  and  sometitnes  it 
is  absolutely  black.  We  find  distinct  membnines,  loops  of  blowi- 
v(i«sels,  an»l  •sometimes  pus.  Tlie  substance  is  liable  to  be  rendered 
perfectly  Huid.  either  at  its  anterior  oi-  posterior  part.,  or  as  a 
whole.  Sometimes  it  contains  cholesterin,  or  tyrosin  and  phos* 
phates.  When  fluid,  itA  state  is  called  synchysis,  and  if  there  be 
cholesterin  in  addition,  the  name  is  ^wjx  of  synchysis  scintHlans. 

If  wc  look  at  a  bright  surface  througrh  a  pin-hole  in  a  card, 
numerous  semi-transparent 
bodies  of  rounded,  elonj^ited,  or 
beaded  shape*,  will  float  befoi-e 
thi-  eye.  They  are  calh^d  wnwrffi 
rolitantes.  They  consist  in 
part  of  mucus  and  epithi'liuni. 
falling  down  over  the  cornea,  as 
the  movement  of  the  lids  will 
demonstrate,  ami  they  consist 
also  of  specks  in  the  aqueous 
or  vitreous  humors.  Tlic  vitii*- 
ouR  is  liable  to  \w  deiaehi'd 
from  the  retina,  anil  the  space 
to  be  filled  with  fluid.  It  may,  too,  contain  connective  tissue,  which 
may  aOliero  to  the  tvtina  and  under^^o  contraction,  and  draw  the 
retina  from  the  choi'oid.  If  occupied  by  niiH-h  fibrous  tissue,  it 
shrinks  and  forma  n  small  mass,  sneh  as  we  llnd  in  phthisis  bnlhi. 
We  have  liemorrhago  into  the  \itreou8  from  the  ciliary  body, 
which  will  V  found  close  to  the  lens;  nr,  conilnp  from  some  other 
soiii-ce,  it.  may  occupy  any  portion  of  the  mass,  or  thi-  whnle  of  it. 
Sometimes  lieiiiorrlinH^'  occurs  in  the  "canal  of  Petit"  alone. 

Aithoujfh  destitutiT  of  bloo«l-v<^HSi'lH,  wo  an-  jiiHtifled  in  ascriJiiug- 
to  the  vitreous  inltanimatoi')"  capal>ilily.  because  .of  the  cells  which 
it  contains.  These  nnderfjru  multiplication,  manifold  ch:in;,'es  of 
form,  and  deg-eneralion.  They  are  depicted  by  Wedl  and  Bock' 
and  by  others.  We  And  pus  in  it,  in  quantity  more  or  less  abun- 
dant, eitlier  localized  or  diffuseri.  It  fn^qucntly  has  a  tniinn.'itic 
origin,  and  may  proceed  either  from  the  ciliniy  hiidy  or  the  clio- 

'  Tiiiinwuaii.  An>h.  of  Ot>htlmI..  v(»l.  xvU.,  3,  p.  aW. 

'  •■  Putholog.  Aiiat,  do«  Aiitfws,"  Atlas,  fitfs.  78,  70,  Wieu,  1896. 
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roid.  If  dilfused  thi*ough  the  whole  in  niodenili!  uinount,  tho  color 
is  feTwiiisIi,  ir  nior*'  copious  it  will  be  yellow.  Sonu-titnes  «ah  a 
clear  lens  atnl  corni'a  a  nuiss  of  piis  will  elosel.v  simulute  a.  liimor. 
and  tlio  diagnosis  Troni  g-lioina  nuiy  demand  closw  observation.  We 
And  suppuration  as  the  product  of  metastatic  choroid  it  is,  aftfr 
curebro-tfpinal  meningitis.  ufUT  i-elapsln^  feviT,  or  aflt-r  traumatic 
choniiditis.  The  inllaiumatory  mass  may  bt-  slow  or  rapid  in  its 
formuliou;  if  slow  there  may  eveji  1>»  hlood-vessels  visible  upon  it. 
Sclmabt-l '  imports  a  cast^  of  suppurative  hyalitis  without  choroidal 
lesion.  Wc  most  frequently  nifet  wiih  it  in  siippni-ative  pannpti- 
thalmjtiif.  Tbu  doctrine  of  gvnn  infection  explains  the  nature  of 
tlio  process. 

Certain  forms  of  inflammation  of  the  optic  nerve,  tvtina,  and 
choroid  are  accompanied  by  lesions  of  the  vitreous.    For  t!xain- 

pie,  the  tio-called  i-etinitis  pro- 
liferans  pr^-sents  nicnibraneH 
and  blood-vessels  runninj^ 
from  it  into  the  vittvnus.  and 
they  may  also  start  fniui  the 
optic  nerve  (see  Fig.  18a).  In 
ehoroido'ivtinitis  pig-rnentosa, 
pijsinenU'd  spindle  cells  somc- 
tinii>N  extend  Into  the  vitn^nus, 
especially  at  its  anterior  (jart. 
The  hyaline  memhrnne  may 
become  adherent  to  the  r^^tina, 
and  in  cases  of  disseminated 
choiNiidiiis  it  may  adhere  to 
the  spots  of  exudation.  Iritis 
and  cycltlis  are  always  at* 
tended  with  haKiness  of  the  vitreous.  In  syphilitic  choroidivreli- 
nitis  the  vitreous  will  always  be  obscure,  but  soiuel^nes  it  is  densely 
filled  with  ttoatins  Hakes,  and  it  may  Ue  so  black  as  not  to  permit 
any  reflex  to  the  ophthalmoscope.  In  senile  cataract  it  is  common 
to  have  isolated  opacities,  and  sometimes  a.  sli«^ht  difTustMl  turbidity 
of  the  vitifous.  Fluidity  of  tlie  vitreous,  esperially  in  its  posterior 
part-,  and  likewise  at  any  |>art,  is  common  in  myopia,  and  then^  will 
also  be  tloatinj?  shre<)s.  It  likewise  occurs  in  many  other  lesiouey 
which  ai"e  mottily  choroidal  or  eycHUc. 

Foreign  iMMlles  may  find  lodpinent,  and  the  cysticeix-us  cellu- 
losa;  here  takes  up  its  abode.  The  parasitie  intnuler  has  l>ef»n  seen 
chiefly  amonif  the  inhaliilanlsof  Northern  Germany  and  verj*  rarely 
in  this  countrj-.  iH-cause  our  people  an*  not  much  addicted  to  eutin^ 
pruparalious  of  raw  |K>rk. 

*  Arab,  ot  Opli.  uid  OtoL,  vol  r.,  p.  ITj! 
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Prolapsed  portions  of  viti'eouB,  into  :i  wound.  wUether  of  the 
coiiiea  or  sclera,  will  soiiiftiincs  n-t;iiii  tiausiKvrcnfy  for  a  iwntKi, 
but  they  afterward  acquire  opacity  or  are  conv»/rtitl  into  a  ^raj'- 
ish  sliit'ttdy  Kiihstiinct'. 

iHagmjsis. — DUfiLsi'd  aiid  sli^lit  turlddity  is  liable  to  ho  ovcr- 
lookfd  und  ihe  ubnoriiial  look  of  the  fundus  ascribed  exclusively 
to  intluiiitiiation  of  the  retinsi  and  elioroid.  Usually  this  eo-(»xisl«, 
but  Ihen*  will  be  l:\ck  of  distinctness  of  ull  detail,  especially  by  the 
upright  picture,  and  if  wilh  feeble  Ji^ht  and  partii'uiarly  frocn  a 
plane  mirror  a  Rtron^  plua  jE;)a»s  be  used,  say  15  D,  the  minute 
spi'cks  will  be  found  which  denote  the  lesion.  Seen  throii;^'Ii  the 
haxe,  the  optic  nei-v<!  is  almost  always  a  deep  red  and  the  invi-i-t^Hl 
imajj;:e  may  be  itsjuired  to  get  any  view.  The  deeper  the  opaeity 
the  nioi-e  IntiMist"  must  be  the  lifrht,  and  one  may  employ  a  concave 
mirror  of  larfri^  api^rtvire  uinl  short  fociis  in  s(M*cial  cases.  In  aente 
ii-itis  and  other  intlammations,  in  certain  types  of  sj'philitic  cho- 
roiditis and  also  in  heniorrhafje.  it  may  bo  impossible  not  only  to 
see  the  fundus,  but  even  to  get  any  rellex  fi-om  it. 

IsolatM-d  opacities  appear  at  any  pott.ion  of  the  \-itivous,  but 
most,  numerously  at  its  anterior  and  at  its  post.<'rior  part.  If  near 
the  axis  of  si^rht,  they  produce  annoyance  and  sonietimes  alarm. 
They  are  extrcincly  cnminon  aiuonjir  inyopes.  An  obncr-viT  will  not 
always  1)4,'  able  \xi  flntl  the  special  one  which  distn-ssrs  a  patient. 
Lar^'e  and  dense  ones  will  be  si-en  by  the  invt-rted  imagv,  tlie 
smaller  and  tliin  unes  must  lie  Undced  for  by  feeble  li;rhl,  and  with 
the  help  of  a  convex  lens  bi^liind  the  mirror  whose  focal  len^flh  will 
be  shorter  in  proportion  to  the  nearness  of  the  object  to  the  crys- 
talline, Thow  ill  the  front  of  the  vitn-ons  will  he  seen  with  a  Ions 
of  +  15  D  t.o  -)-  IS  D,  provided  the  obs)*r^*er  is  in  close  proximity 
to  the  eye.  The  farther  away  lie  moves  tlie  greater  becomes  the 
lio^ver  of  the  li^iis  which  he  may  be  usinjr.  Hence  the  obscrver'a  dis- 
tance from  the  eye  and  the  stren^h  of  the  lens  lie  uses,  must  both 
be  retarded  becaiisB  they  are  correlative.  One  will  have  to  chanf^e 
his  ilistanee  and  his  h^ns  in  order  to  seai-ch  the  vitreous  thoixiujj-hly ; 
the  dwjwr  the  object  the  weaker  juust  1h'  tlie  lens.  For  nioypic 
eyes  the  lens  will  often  need  to  be  coucave,  and  a  quick  succession 
of  lenses  is  desirable  (hence  the  value  of  movable  discs  containing 
correcting  lenses).  A  p:itient  will  be  told  tn  hK)k  up  and  down 
quickly  and  in  various  directions,  and  the  moviMuent  will  pi-rliajw 
BinfT  specks,  threads,  membranes,  etc...  across  the  ileld.  llie  inspec- 
tion of  a  persifit^mt  hyaline  ailery  givi-s  a  pretty  exhihitinn  of  the 
practical  side  of  physiolo^'ical  optics,  as  one  passes  from  the  optic 
nei've  forwaixJ  to  the  terminus  of  the  vessL-l.  continually  increasinj^f 
the  strenprth  of  the  lens  whicJi  serves  for  the  uprijrht  in)a<?i>. 

Chronic  orsulKiruto  phastlc  exudation  in  the  vitreoits  which  fol- 
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lows  ci'D^bro-fipiiial  or  simple  meningitis,  rflnpsing*  ft'vtT,  etc.,  pr 
8t.'iit.s  soiDL'tirues  pjvat  <Ullifiilly  iii  diagnosis  Ijoin  Klioina.  The 
condition  ha«  on  this  account  bycn  called  psemli>gtiOMa.  The 
plastic  exudation  nia.y  have  \isible  blood -vt'jiscls,  may  be  intensely 
whit;*'  and  exhibit  precisely  such  appeaninccs  as  charactei-izo 
g'lioma..  At  tho  saim*  time  lh<^  in^xlia  may  he  perfectly  clear. 
Tliert'  may  not  be  any  pupillary  adhesions  or  si^ns  of  irilJH.  The 
presence  of  Ihese  sifj-tis  is  in  favor  of  the  intlainniatoi^'  origin  of  the 
niass,  and  a  slig'lit  diht-ulomtion  of  lln^  iris  is  not  to  be  overlooked, 
yet  g^Iioma  may  likewise  set  up  iritis  or  cj'clltis.  Our  chief  i-eliance 
in  diagnosis  is  upon  the  pryvious  history;  that  there  has  l>een  an 
injnry  of  Xhv  tuvf  or  liesul,  and  this  may  have  been  six  months  pre- 
vious, or  that  there  has  been  an  illness  involving  the  bniin  or  its 
membranes.  Searching  inquiry  must  bo  made  on  this  point.  Also 
endeavor  to  find  wiuM.her  there  has  iH-en  slight  hyper.eniia  of  the 
eye  at  an  early  stagi*  of  the  troubh*.  Children  are  tlie  most  fn^- 
quent  subjects,  and  imperfect  obsen'ation  on  the  part  of  parents 
lu'ny  add  to  the  doubt.  Slight  rtnluction  in  oi'ular  tension  favors 
an  iiillaniiiiatory  |>rodnct.  In  all  causes  t)ie  lesion  appejtrs  without 
pain,  and  the  subject  does  not  for  some  time  become  aware  of  the 
loss  of  sight.  A  preceding  sickness  or  injurs*  and  eurly  although 
faint  loUeiiK  of  inflainniutiori,  point  tti  an  exudative  process,  \vhile 
the  absenee  «r  sirch  a  history  and  of  all  inflajiimatory  signs,  until 
u  Uito  period  indirate  glioma.  It  may  happen  that  both  eyes  are 
involved,  yet  oftetier  after  inflaiiiinatiun  1  liail  from  glioma. 

Treatment  and  Protjnosis. — For  single  or  a  few  opacities,  no 
ti-ftatmoiit  Is  to  Ihj  given,  while  if  they  appear  in  rpiantity  in  a  my- 
opic eye,  which  likewise  has  considerable  ehoroidal  change,  they 
call  for  admonition  as  to  strain  of  eyes  and  gtnieral  liygiene  and 
perhaps  for  treatiiient.  T\wy  will  not,  in  many  cjise.s  really  dis;ip- 
pcar,  but  may  float  into  some  other  position,  where,  being  ecc«n- 
tnc,  ihey  will  not  give  annoyance.  Of  courw-  they  imply  Uiat  the 
\itn?ous  in  which  they  float  is  liciueHed.  JIany  pej-sons  with  nor- 
mal eyes  entertain  some  floating  iKidies  in  the  viti-eous  for  ^'^ars 
without  the  slighterit  detriment,  and  they  call  for  no  attention. 

DitVused  bazun--s3  may  be  manifestly  associatwl  with  other 
lesions,  viz.,  of  the  li^s,  ciliary  body  and  choroid  and  not  call  for 
special  attention.  In  some  histances  the  eoncomittint  uveal  affec- 
tion is  not  appaivrit,  and  we  adopt  tivatnient  iitv'ei.sely  sueh  as  this 
condition  wonld  iiulicate. 

The  primarj-  disease  will  be  the  subject  of  treatment,  but  the 
attendant  hyalitis  will  c-all  for  a  longer  continuance  of  remedies 
than  woidd  othenvise  be  adopted.  In  the  early  stage  of  cataract 
it  is  a  common  experience  to  have  ofmeity  of  the  vil.n-ous.  I  usually 
order  iodid.  potas.,  gr.  v.,  ter  in  die  for  two  or  three  months,  and 
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Imve  been  impressed  with  th**  cnnvktion  that  thereby  its  transpar- 
ency was  pruinoted.  I  certainly  have  seen  the  vitreous  prow  clear, 
and  viHiun  improve.  There  are  cases  of  soft  cataract  iti  per- 
sona  above  twenty-five  which  are  attonde<l  by  a  great  amount 
of  hyaliUs.  For  tliein  extraction  by  Grae(e's  metbod  is  the  best 
treatment,  and  in  time  the  \ntrcoiis  opacities  may  clear  up.  I 
have  witnesswl  both  their  persistence  and  considerable  disjip- 
pea  ranee. 

For  hemorrhage,  the  artiflcial  leech  mny  be  applied  to  the 
t*?m|)]e  from  one  to  thitfe  times  at  Jntei-valsor  five  days^and  salines 
given  either  as  iniki  purgatives  or  as  riinrelics.  Tti  any  event, 
weeks  or  months  will  be  rt'<iuired  for  al>»orptioii  if  the  quantity  be 
large  and  deeply  situated.  1  have  seen  a  hemorrhage  In  the  front 
of  the  vitn?ous,  and  which  also  showed  in  the  anterior  chamber, 
and  thei-efore  came  from  the  clliaiy  body,  entiivly  disappear  In 
two  weeks.  The  patient  nuist,  during  the  fli*st  ten  days  or  two 
weeks.  If  not  longiir,  \w.  kept  in  moderate  darkness,  in  bed.  or  in  his 
ruoni.     It  may  be  advusjible  to  use  a  bandage. 

For  the  dense  o[>ucities  which  occur  in  secondary  syphiUs, 
whether  with  or  without  choroiditis,  iwl.  potas.,  and  mercurials, 
i.e.,  mixed  ti-catnient,  in  whatever  special  method,  is  to  ht;  steadily 
kept  up  imd  supp<n'ted  by  all  that  the  piitient  needs  to  aid  liis 
nutr-iiioii.  In  such  ciises,  though  at  firet  discourajrinK"*  the  projj- 
nosis  is  at  least  measni-ably  good  and  may  be  entirely  favorable. 

Whi-n  distinct  membraneH  appear  there  is  usually  no  probability 
of  improved  sight,  and  this  is  tlie  nmre  hkely  when  accmnpanying 
choroiditis  can  bu  seen.  If  the  tension  of  the  globe  begin  to  grow 
less,  the  outlook  is  certainly  bad.  la  the  so-calle<l  iv^tinitis  prolif- 
erans,  membranes  itii  the  vitr«>ous  maybe  an  early  symptom  and 
may  be  adherent  t,D  the  retina  or  the  optic  nerve;  spots  of  choif>idal 
atrophy  come,  and  the  vitreous  opacities  continue  biit  little  altered 
upon  them.  Blood''\'es.sc-ls  maybe  develo])eii,  exU-nding  from  the 
vessels  of  the  retina  or  nen,*e. 

Siippunitiun,  whcu  or  the  acute  type,  needs  no  remark,  nor  is  it 
any  more  curable  in  the  subacute  vai-Jcties,  but  Jl<  orten  raist«  the 
question  of  enucleation,  because  of  the  resemblance  to  glioma. 
Even  in  cases  where  the  iufiammatory  nature  of  the  process  seems 
clear,  removal  of  the  eye  may  beftdvjsable,  hecause  of  cychtic  irri- 
tation anil  tendencies  to  sympathetic  trouble.  In  the  absence  of 
tenderness  about  the  ciJiary  re^on,  and  of  mflammatory  I'eiwtions, 
there  need  lue  im  recourse  to  such  an  extreme  measure.  Often  we 
may  be  oblig'ed  to  hold  our  judguu'tit  in  sus|H;nse,  not  having  sufll- 
cient  data  for  an  opinion.  Of  course  pnjdenct-  will  incline  toetiuclo- 
ation,  when  the  evidence  is  uncertain;  because  an  early  operation 
may  save  the  patient's  life  if  a  g-lioma  exists,  while  delay  destroys 
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tho  chance;  IT  a  mistake  be  in:ido,  Iho  loss  of  a  sightless  eye  may 
woll  be  condoned  iu  view  of  tlie  alternative  iwhsibililies. 

Persistence  of  the  hyaloid  atlt^ry  ia  not  often  seen,  and  there 
may  be  rnoiv  or  less  of  tho  vessel  preserved.  It  may  reach  only  a 
sliort  distance  from  the  optic  ncr*-e,  or  it  may  advance  to  the  pos- 
terior surfa^re  of  the  lens  and  spn-ad  into  several  twigs.  Usually 
there  is  no  blood  visible  iu  it,  but  purls  of  tJie  vessel  may  t>e  \ory 
ilitrl;  aB  it«  citrvi's  pivsLint  to  tlie  lij^'tit:  must  of  it  is  Beini-tranH- 
pouvnt.  In  a  case  pi-escnted  to  tlie  Ni'«'  York  Ophthalinotogical 
Society  by  Dr.  Kipp,  of  Newark,  New  Jei-sey,  a  complete  hyaloid 
artery  wa»  visible  in  each  eye. 

Foretf/n  lioflif.s  in  the  vitreous  have  already  been  spolcen  of. 
If  iiK-ent,  they  should  In-  exli-nclt'd.if  rhis  he  feasible,  by  a  hook  or 
by  a  maf^net.  If  suppuration  have  be^nn  about  them,  the  attempt 
at  extraction  may  be  admissible,  but  if  they  cannot  be  withdrawn. 
t\\p.  eye  uiusi  Iw^  enucleated  or  P\nsci*i"at«(l. 

Cases  have  heezi  seen  where  a  minute  fcivi^  body  has  rrsided 
for  years  in  the  vilivous  without  doiny  mischief,  but  they  an*  very 
rare.  A  cystioeixrus  cannot  i-emain  without  grivin^  rise  to  iutlam* 
mution  and  destruction  of  the  eye.  If  it  be  it'cogulzed  in  the  vitre- 
ous, it  must  be  removed.  A  Iar*7c  wound  not  less  than  eight  milli- 
metres lon^  must  be  made  in  the  sclera  at  the  jioint  most  suitable, 
prefernbly  in  the  infero-temporal  obliqnc  meridiiin  and  the  lailf<; 
made  to  divide  l}ie  viti-eous  up  to  the  animal.  Hirschberjr  insists 
on  fnM-  division  of  the  vitreous  as  essential  to  succ«*sa  With  for- 
ceps it  will  be  exlncted.  The  operation  may  sometimes  be  done 
by  the  help  of  au  ophtliuluio»co]}e  fastened  to  the  surgeon's  head. 


A  GBNKRAK  sulKiivision  of  trauiiiatisins  ot  the  eye  is  into  contu- 
sions, simple  wounds  of  various  kinds,  wounds  com  plica  Led  by  the 
presence  of  a  towign  'wdy,  and  burns. 

Contu^itiiis  sometimes  cause  htceration  of  the  tunics,  perhaps 
all  of  them  or  only  some  of  them ;  for  example,  we  have  sepnratinn 
of  the  ins  from  its  periphery  (irido-dialysis-  see  Fip.  1S4),  we  have 
mpture  of  tlie  sclera,  most  fivquently  in  the  ciliarj'  re;rion  and  either 
complete  or  purtial ;  it  may  be  complicated  by  a  n>tri>eession  of  the 
iris,  as  in  Fig".  183;  we  may  have  rupture  o(  the  retina  or  of  the 
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choroid.  The  lacenitions  of  the  deep  mcmbnines  happen  by  counter 
shock,  and  are  usually  in  onrvod  limw  and  may  be  ntnltiple.  Coin- 
ptet<'  extrusion  of  the  j^lobe  beyond  the  palpebral  fissure  may  be 
caused  by  a  blow;  a  kiud  of  puraphymusis. 

In  a  caiM>  of  tbbt  kind  pruducvd  by  falUiii;  down-HtoIn  nnd  ntrlklng  the 
bead  ngnllist  theliaiiinter,  theeyelNUlws**  ertmdpd.anj  Hiefiflom  riiptnrwl. 
Ether  WM  neMled  to  overcame  xpiuin  of  the  lids  ami  i^plai-r  the  kMk*  in  the 
orbit,  and  to  retain  it.  tho  eilges  of  the  Udn  vct«  pareil  for  thf  ir  a^sternal 
third  «nd  vtltcbed  tnifethRt-. 

Contusions  of  less  severity  cause  hemoirhafje  beneath  the  con- 
junctiva, or  into  the  aqueous  or  vitreous  chnmbers.  ElTusion  of 
blood  under  the  conjunctiva  alone,  calls  for  little  tivatment;  effu- 
sion into  the  anterior  chamber  will  often  be  pi-omptly  absorbetl,  yet 
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cva€ii;ition  by  a  bi-oad  needle  vn.\\  sometimes  be  aOvtsal 
into  the  vitreous  is  tardy  in  disappearing,  se-riously  imp&ii 
and  is  little  amenable  to  tivatment.  It  is  naturally  oftfin 
hie  to  decitU'  wlielher  a  s^'rimis  laceration  of  any  of  the  1 
temlH  the  blt?eding',  until  absorption  has  titkeii  place.  Bp% 
in  t.lie  vitreous  ^\liich  wilt  appear  btut'k.  thure  may  h^ 
mcmbranet),  ami  theix:  luay  also  occur  fltH'cy  while 'claqH 
lion,  of  a  delicate  flocculent  appt'jii-anco,  and  probably  coa 
the  retina  or  choroid,  which  are  \now  or  less  lixed  in  h 
rare  oecurronco.  Often  a  sUfcht  dialysis  of  the  iris  -ttilll 
OP  a  nipi  uiv  of  llie  choroid  near  the  macula  lutea.  OflOT 
comes  froiri  the  ciliary  body,  which  is  beyond  our  scnilioy 
pily  absorption  ^ee  on  in  this  vicinity  more  rapidly  than 
deeper  part  of  the  vitreous.  Tlirouph  a  wound  in  the  sck 
knuwn  the  iris  X-o  bi>  extinided  and  withdniwn  in  tuto  ft 
The  lens  was  not  disturbed. 

Luxation  of  the  lens,  partial  or  total,  and  even  it-s 
IrusioM  fitJin  the  globe  may  occur.  If  only  a  part  of  tti 
aory  lifirjiment  Is  torn,  the  lens  will  flutter,  swinKiuM*  lOfl 
on  itJ*  liingT's.  It  may  Iw  thrown  back\vard  mit  of  ilM 
the  vitreous,  and  it  may  be  thrust  forward  partially  i 
throu^rh  the  pupil.  Xia  disjflacenient  may  or  may  not  be 
with  laeeratiori  of  the  iris,  while,  on  the  contrarj-.  even 
sepamtion  of  the  iris  has  iHH^n  observtHl  without  disturbai 
lens,  Cataractmay  ensue  promptly,grenerally  tarUily.or; 
Sec  chapter  which  tix-at*  of  the  lens.  Severe  blows  may  ci 
ture  of  the  orbit  with  or  without  contusion  of  the  g-lobc,  hut 
is  rarely  nt  its  niarfrin,  but.  involves  its  sidi"*,  esijccially 
and  the  parts  near  the  a  pex.  The  optic  nerve  may  suirer, ; 
will  be  extravasation  into  the  orbit,  but  consideration  of 
juries  will  be  reserved  to  Ihc  chapter  on  the  orbit.  Lac< 
the  conjunctiva  sometimes  calls  for  a  sutui-e.  A  scraV 
cornea  as  by  the  (lu^>r-nail  of  a  child  causes  exquisite 
which  cocaine  freely  used  ■will  be  the  chief  i-eniedVj  and  n 
tive  If  mixed  with  vaselin;  to  this  add  hot  fomentat 
closure  by  a  bandagt^  until  the  epithelium  is  rt\stored.  S« 
tusion  may  cause  opacity,  or  even  laceration  of  the  comi 
rit'H  by  small  bits  of  stone  or  iron,  etc.,  are  the  fref)ueRt 
suppurative  keratitis.  Spasmodic  contraction  of  the  pu{ 
will  resist  stron^ir  and  fri'quent  instillations  of  atropine] 
observed  aftui'  a  blow  on  tlio  g'lobe. 

It  is  needless  to  try  to  enumerate  the  methods  of  COt 
the  globe,  and  the  kinds  of  missiles  wjiich  pi-oducc  it. 
frequent  causes  are  blows  by  sticks,  by  toy  arrows, 
from  a  soda  op  champagne  bottle,  by  the  head  of  a 
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sLnick  of!  by  ti  tiiiminflr,  by  the  flst  or  by  the  thumb  in  tht-  at- 
tempt to  "fjougv"  out  the  eyii,  by  Iho  horn  of  a  row,  ott. 

Th«  (ji'iit-ral  principluH  of  tri':itnu-rit  will  iucUiiU;  ntst,  eoM 
lotions,  ill  very  sensitivi-  in*rsons  hot  lotions,  in  some  instances 
atix>pia  or  cocaine,  ami  progiiosi*!  must  Im  giiarUed  if  thfre  be  much 
intruocuhir  hemorrhage. 

Wounds  of  the  g-lobe  have  dilferenl  effects  according  to  the 
nntnre  of  tlte  instrument,  their  position,  extent,  nml  depth.  Wo 
first  ivhearsi?  whut  is  to  be  said  respecting  ivoiinds  not  complicated 
by  tike  presence  of  n  foreign  body. 

A  cut  of  the  cornea  with  a  clean  instrnuient  heals  promptly 
under  a  hatidagc;  with  a  rouijli  or  infected  instrument  laoiv  reac- 
tion and  probably  suppui-ntinu  will  fallow.  If  the  iris  prolapse  it 
may  sometimes  be  replaced  and  held  in  position  by  frTqucnt  use  of 
osurtiitt.  Usually  it  must  be  excised  an4l  pains  taken  to  prevent 
adhesion  to  the  cornea.  Succeesful  abscisiou  may  be  feasible  a 
week  or  even  ten  days  after  the  injiii-y.  Seize  the  iris  by  opening: 
the  forceps  alons"  the  length  of  the  wound  and  include  the  overlying 
exudation  of  lymph,  or  fli-st  piiU  off  the  new  tissue  and  fully  cxixise 
the  hernia:  draw  pently  and  loosen  its  attachments  and  when  cut- 
ting" it,  lay  the  flat  of  the  curved  scissoi-s  close  ijp^>ii  the  cornea.  If 
excision  is  not  eoniplute,  the  forceps  may  be  carried  wiMiiii  llie 
wound  to  search  for  adherent  ii'Ls.  If  the  duration  is  so  lon^:  that 
exudation  has  been  orjerauized,  an  iridectomy'  niuy  be  done  on  one  side 
or  both  sides  of  the  prolapse  by  a  small  lance  knife.  Or  the  synechia 
may  he  divided  by  a  Oraefe's  knifs,  which  shall  transfix  the  iris  as 
it.  makes  a  peripher.il  corneal  cut.  In  some  instauiTs  Wecker'a 
forceps-sclswirs  iiitri)tliiccd  from  tlic  side  opposite  the  ju-olapse  will 
divide  both  the  iris  and  even  deuHc  bands  of  (Ibrous  tissue  which 
may  have  formed.  The  dangers  eonsetjuent  upon  j)n>hn}sus  in'dU 
increase  with  its  extent,  ami  with  its  nearness  to  the  ciJiary  region. 
Traumatic  prolapse  is  nioiv  dangerous  than  anterior  synechia  td- 
9u1tin^  from  inflamitiatioa  and  perforalion. 

A  wo»ind  throtijirh  th,-  lijnbus  and  extending  into  the  ciliary 
ree-ion  denuniris  alwcision  of  all  tht>  tissue  which  pT^sents.  If  it  be 
very  exteosive  and  the  wound  gape,  the  edges  of  the  sclera  may  bo 
united  by  fine  suturrs.  even  t.lutu^li  there  be  prolapse  of  vitn^ims. 
The  needle  must  he  cur\fd  and  very  sharp,  and  witli  one  at  each 
end  of  the  thread  it  may  be  carried  from  within  outward  and  be  less 
liahle  to  cause  inci-eased  loss  of  vitreous.  Sutures  are  not  always 
retpiired  for  wounds  of  the  sclera;  If  a  flap  is  A«pnied  it  may  heal 
well  under  a  pressure  bandage.  The  eye  must  be  carefully  washed 
with  antiseptic  fluid,  all  clots  and  foreign  substance  ivnioved  and 
the  cotton  pad  be  kejit  nuiist  with  stil.  corrosive  sublimat.e.  Use 
atropine  in  m  solution.     Disturb  the  eye  as  little  as  possible 
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^Thcre  wilt  hi!  inon;  or  li*ss  iiitra-iK-iil;Lr  liPinorrhage,  which  will 
kbsorb  slowly  from  the  vitreous,  luucli  more  rapidly  from  the 
a((Ut.>oii». 

WoiindH  ill  the  ciliary  I'eitrion  are  of  course  more  serious  in  Uirir 
assibiliilcs  iljan  if  elsewhere.  But  T  do  not  concur  in  a  prevalent 
opinion  that  in  such  cases  no  alti-mpt  should  he  niado  to  save  the 
eye  lust  sympatbetic  ophthalniia  attarlc  the  other.  On  the  con- 
trary, Willi  aseptic  wounds  and  notably  if  inadis  by  pk'Cis  of  g'lasK. 
1  have  many  tinii-s  savml  useful  vision  in  tlie  dnuiagcd  eye.  One 
luuy  wait  to  observe  the  kind  of  reaction  set  up  and  whether  heal- 
ing* t^ikesphicel^incily.    Moreover  the  trustworthiness  of  the  patient 
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and  his  accessibility  to  goo«l  surgical  help  in  case  of  trouble  will 
deterniiue,  in  many  cases,  the  coui'se  adopted. 

Penelraliug^  wounds  involving  the  erysialline,  cause  cataract 
and  perhaps  luxation  of  the  lens.  Reaction  will  oft<*n  tie  severe 
and  in  proportion  to  the  degree  and  rapidity  of  the  swelling-  of  the 
Ions  substanci?.  There  may  be  plus  tension  and  the  iris  be  pusheil 
toward  the  cornea.  A  wound  by  a  pin  often  causes  g»rave  iullain- 
mation  (probably  becaus*^  of  s«?ptic  taint).  Besides  atropia,  [>am- 
centesis,  witli  partial  evacu:ition  of  the  lens,  and  often  in  combina- 
tion with  iridoctoniy,  will  \w-  ])n>uiptly  resorted  to  if  the  symptoms 
ai*e  uvfjent.  (See  remarks  upon  traumatic  cataract.)  So*  Fig.  IWi, 
ill  which  a  razor  cut  throujfh  eye  and  cheek  causwl  opacity  of  the 
surface  of  the  lens  which  did  not  extend  deeper  for  many  niunths. 
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Extensive  lacerations  or  the  j^Iobe  with  copiuu»  loss  of  viireouBr 
intemal  licmorrlia^f,  iind  rollujiwe  of  thce.vis  will  usually'  be  bt'-st 
liandltiii  by  pruiupt  (;iiucJi^'Ltiuu.  ir  any  uttvinpt  \w.  iicidt*  to  savu 
the  organ,  not  it*  function,  a  lony-conlinueO  tit^utiuenl  must  b«  ex- 
puctcd.  The  object  to  be  {fainud  will  be  to  avoid  mutilation  and  to 
bwure  a  better  nidus  tor  an  artificial  eye,  but  the  risks  of  sympa^ 
tbetic  inflammation  are  not  to  be  forgT>tten.  The  civil  status  and 
occupation  of  the  patient  hare  an  important  bearing  on  Ibe  courtiu 
to  be  pursued, 

Wm^tuis  cmnpiicated  with  the  presence  of  foreiffti  bodie*  come 
next  in  order. 

When  upon  the  cornea,  their  removal  since  the  introduction  of 
cocauie  has  become  very  simple-  A  latice-pointed  needli%  curv»?d  on 
the  flat,  one  mtended  for  displacemetit  of  catar;ict  (Scarpa),  is  often 
belter  th.in  tlic  usual  spud:  it  will  iii;f  out  Uftt<^r  the  soft  portions 
of  ignited  steel  (sparks)  which  workmen  often  receive  from  a  p^ind- 
stone.  A  larf^-r  Imdy  may  be  laUi-ii  off  with  fliu-  forci-ps,  and  a  belter 
grip  is  galnuil  if  their  teeth  stand  forward.  A  few  (Ibi-es  of  cotton 
upon  n  match,  or  a  stitT  hair  used  as  a  loop,  will  Hometimes  sweep 
otr  :l  small  particle. 

The  under  surface  of  the  upper  lid  is  a  favorite  place  of  lod^rmeut 
for  specks  and  cinders;  eversion  brings  them  to  view,  or  tliey  may 
come  off  by  pulling  the  lid  from  the  corneii^  Foreign  bodies  en- 
tangled in  the  ocular  conjunctiva  cannot  always  be  picked  off.  and 
one  may  have  to  snip  out  a 
littlo  of  the  iiiiMiibi'ane  with 
them.  Powder  burns  when 
fresh  are  atU*nded  witti  uion; 
or  less  reaction,  and  the  black 
partjcles  will  to  a  c*jrtain  de- 
gree spontaneously  come  out, 
but  such  as  are  Imbeilili-d  must 
be  patiently  picked  out  with  a 
needle,  and  they  often  He  so  deep  as  not  to  be  perfectly  ri'movable 
from  the  sclera  or  coujunetivjt.  Tlio  nialjerial  is  soft  and  pasty. 
Accidents  which  happen  when  blasting  rock,  are  natunilly  nion.> 
serious  than  simple  powder  bums,  of  which  boys  are  the  most  fre- 
quent vicliius. 

In  all  rlu'se  mana^uvr^-s  a  condensing  lens  to  illuminate  the  eye 
is  almost  indisp<'n sable.  It  may  bi^  carried  upon  the  index  finger 
which  lifts  the  upper  lid  and  pushes  it  into  the  orbit  (se<'  Fig.  1K7}. 
Tlie  siirgeitn  stamls  l>ehiiid,  and  stipportM  the  patient's  head  against 
his  body,  his  left  hand  controls  bolli  <-y<!hds  by  the  index  and  ring 
fingers  and  the  middle  linger  can  steady  the  glolx'. 

Foreign  bodies  tcUhin  the  eye  present  a  sviious  complication. 
31 
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A  slivor  of  imn,  a  pii^c»>  of  piTcussidn  rap,  n  sp1int><^r  of  wood,  or 
thorns  from  :i  <*h<'stmit  burr,  mny  Ininsflx  tho  comea  and  rcquiiv 
(leUcat4!  use  of  fine  forceps,  or  possibly  nwusaitate  an  opening-  at  the 
Hiar^n  of  the  anterior  chanilM*!-,  to  exti-k-ate  them.  Tlie  qiirstion 
of  what  to  do,  will  be  dpcided  by  the  size  :inci  nature  of  the  foreign 
body,  by  it^  ])o»ition,  and  the  miiichief  it  has  inflicted.  W«  must 
first  ttnd  out,  if  possible,  whether  it  lias  entered  the  grlobe.  and 
whether  it  is  lodgred  within  it.  Minute  fragtnents  of  metal,  chips 
from  a  hammer,  will  sonn'times  h'uve  very  faint  trace  of  entrance, 
espeeially  in  the  sclera  or  at  the  Umbus.  We  must  look  for  a  scur 
on  the  cornea,  or  wound  in  the  iriti,  or  opacity  uf  the  lens.  The 
ophtlialinoHCopi!  as  well  a.s  the  condensing  lens  will  be  iitiuireti. 
The  visiiiil  (leld  must  be  testeU  for  limitation,  or  scotoniu.  The 
pupil  iim^t  be  dilated  and  the  inteiior  inspifcti-tl  earefitlly  in  iKtlli 
oblique  and  axial  directions.  The  object  may  be  in  the  anterior 
chamber  and  if  loofie  may  drop  to  the  bottom  quittr  out  of  sight. 
It  may  then  bo  hroug-ht  mto  viow  by  pushing  a  little  water  to  the 
edpiof  the  cornea  by  the  lower  lid.  In  the  lensit  will  sooner  or  lalrcr 
cause  opacitA',  perli:ii>s  swelling-.  Avordinir  the  li-ns  it  nmy  remain 
at  its  placR  of  entrance,  it  may  cross  and  stick  on  the  opposite  side 
of  the  (rlobe,  it  may  be  thence  reflected  and  fall  to  the  bottom  of 
the  fundus, it  may  be  8us|)ended  in  the  vilreou«,it  may  lotlK*"  i"  the 
optic  nei've.  Bird, shot  may  lod^o  within,  or  ^  entirely  through 
the  grtobe;  it  is  frequently  impossible  to  decide  which  has  happened. 
With  other  small  missiles  complete'  transllxion  is  the  exception. 

When  tlie  nature  of  llie  accident  and  the  size  of  the  wound  In- 
dicato  thai  the  foivig-n  body  has  considerabh-  size,  exploi-ation  with 
a  probo  may  be  cautiously  resorted  to.  Tlie  instrument  must  bn 
perfectly  aseptic.  It  is  of  little  use  to  enter  nmch  beyond  the 
wound,  unless  a  lar^e  ti-afiiueut  is  likely  to  be  met.  Then  the  pos- 
sibility of  extr:ici.inf?  it  without  sacrificing  the  globe  may  justify 
Bome  boldness.  A  small  strabismus  hook  is  useful  for  examiniiijr 
the  vicinity  of  the  wound  of  entrance.  Such  exploration  must  be 
employed  only  when  the  foreign  body  is  rather  large. 

Pntgnosis  is  always  serious,  the  injury  is  fretpiently  fatal  to  tlie 
eye,  and  in  many  cases  the  opposite  eye  is  lialile  tii  sympathetic 
inflammation.  The  oyo  may  recover  from  th«  immediate  etTects  of 
the  Irauinatisru.and  perhaps  n-tain  a  degree  of  sight.  Fora]>eriod 
it  will  be  tranquil,  but  at  length  slow  and  subtle  processes  of  in- 
flammation are  set  up.  This  is  especially  p!*obable  wh»'n  the  foreij-n 
body  is  lodged  in  the  ciliary  ivgion.  It  may  not  have  had  this  situ- 
ation from  the  outset,  but  have  stuck  upon  same  other  paH  of  the 
interior  surface,  and  in  time  been  loosened  and  drop|>i>d  to  the  bot- 
tom of  the  eye  and  set  up  irritation  (Berlin).  The  eventualities  pos- 
sible after  cyclilis  have  already  been  referred  to. 
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These  remarks  ftppty  to  casoa  where  the  fort'ig^n  body  pciuv 
tratBH  beliJnd  the  lens.  If  it  is  arrested  in  the  lens  or  in  the 
h-is,  projn»'sis  is  more  favarable,  bwiuise  it  is  more  accessible  t« 
iniioval.  In  guneral  it  is  tu  btj  statinl  that  tlie  residence  of  a  for- 
eign body  in  the  eye  imperils  its  safety  sooner  or  later,  and  may 
endan^jn^r  the  other  one.  Kxceptionul  cases  occur,  of  which  1  have 
seen  sevei-al.  in  whit-b  a  small  foivig-n  body  has  kept  its  position 
without  damaflv  to  the  eye  for  a  very  long  time.  For  example,  in 
the  iiis  a  hit  of  iron  ba«  to  my  knowb'd^T  remained  innocuous  for 
nineteen  yeara.  I  have  seen  one  suspended  in  the  middle  of  the 
vitreous  atnl  another  imbedded  on  the  temporal  siiie  of  the  fniidiis. 
A  number  of  tiuies  I  baveseen  tlieui  adhehng'  to  tlie  l>ottom  of  the 
eye,  by  the  oiihthalitioscope.  There  are  many  cases  of  immunity 
recorded,  but  they  are  ^'reatly  in  the  minority,  and  because  rare 
are  put  on  njcurd.  The  sixe.tho  situation,  the  nature  of  the  forei^ 
bftdy,  and  the  amount  of  harm  iutlicted  give  us  the  elements  of 
profrnosis.  If  ivaction  be  notably  in  excess  of  what  the  size  of  a 
wound  would  justify,  that  is  to  be  taken  as  evidence  in  favor  of  the 
entrance  of  a  foreiii^n  body.  Tlie  septic  character  of  the  forei^ 
boily  is  a  must  important  circumBtancc  and  often  determines  the 
course  of  events, 

Treatment, — The  indication  is  to  remove  the  forei^  body. 
Sometimes  this  is  net  possible,  someliuies  it  is  not  immediately 
advisable.  A  very  suuil!  particle  may  lie  near  the  rim  or  in  some 
other  part  of  the  lens,  and  one  may  wait  for  reaction  to  subside 
before  attemptinjET  an  operation.  If,  however,  its  presence  provokes 
or  is  likely  1o  provoke  severe  reaction,  it  must  be  removed.  The 
mean-sof  removal  are  foiTeps,  a  verj*  small  curette  formed  into  a 
hook  (Knapp)  and  for  bits  of  iron,  the  electro-mag-net.  In  :i  vei-y  large 
number  of  mstuncea  we  have  to  deal  with  iron,  and  the  eloctro- 
magnet  has  become  of  ^reat  Importance.  The  lar^jfr  tbe  tips  the 
more  powerful  will  they  be.  If.  however,  the  bit  of  iron  is  caught 
in  the  tissue,  it  will  not  yield  to  the  magnet  unless  near  it  or  in  actual 
contact.  For  this  reason,  one  may  fail  in  spite  of  a  corri-i't  prn- 
ceedbig  and  notwithstanding-  the  magnet  has  plenty  of  furee.  It 
has  been  shown  that  a  gn^at  excess  of  power  is  necessary.  The 
first  elfeetive  emplnyniont  of  this  metlu»d  was  by  MiicKeown.  of 
Belfast,  iu  IttTJ.  1  have  employed  tbe  apparatus  of  Bradford  and 
of  Hirschberg,  and  because  the  tips  belonging  to  the  latter  are 
larger,  I  prefer  it,'    It  is  not  easy  to  determine  where  the  forelsrn 

'  Dr.  CirueiiinK  einplnyed  a  cluster  of  [>eriimiici)tly  mft>r"ctfi'.*'<l  sti-el  rodn. 
See  N.  Y.  Medii-Hl  R.>r.»r.5,  Mfiy  Ixt,  ISMrt.  Ur.  BrH,lf.>nl  piibliiilH-i]  in  the 
Bout  oil  Mwluvil  and  tSuri^ifjil  .Juiiriial,  Marcli  Hint.  1>1-':^I,  llie  iispof  tin*  Blfclro- 
riiaKnut.  llirtwhIjerK  hn<l  nn  iiistnitiieiit  made  for  thie  ptirpom;  In  ltJT7.  See 
"  Der  EleotroMiiK^tet  hi  der  Aut'enhcilkuiidv,'^  p.  9,  Berlin.  IS&'l. 
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body  is  located.  The  attempt  to  localize  it  by  a  inajarnetic  aeedli* 
(Poolcy)  hnsnot  been  satisfactory.  Bffore  introdiicinp  thi-  iustru- 
nii'nt  oni;  luiwt  ((hM  sutisflf'd  that  the  fort'ign  body  is  imn  or  stcol. 
As  a  nii<*  when  the  atridi'nt  hiippens  while  rhippinj^JT  stone,  the  ppi»- 
utraljci^  missile  will  be  it  |>iecea[  the  hammer  ui' chisel  and  not  of  the 
stoiiR.  If  tin*  wound  lu!  largi',  say  mor«  than  two  miUimetrcfi  lon^. 
and  recent,  one  may  enter  Ihrou^f h  it,  perUaps  enlarging  it,  and  pre- 
ferably iti  a  way  to  niakt?  a  small  Hap.  Theix?  Is  no  objectioo  lo  ex- 
ploration by  a  probe,  and  the  beat  is  a  very  small  strabismus  hook, 
but  it  nmst  not  go  deeply.  A  fr*»e  aperture  is  i-eqiiisite  to  prevent 
thu  forei^  body  bein^  stripped  ofT  the  tip  as  it  comes  out.  If  the 
wound  has  healed,  one  may  chouse  to  enter  at  a  spot  diainet  rlcally 
across  the  cornea  from  the  point  of  penetration;  sn^all  forei>;ii 
botlieti  driven  uith  Eoive  often  hit  the  opposite  side  of  the  ^lobe  and 
either  stick  there  or  ivbound  to  the  bottom  of  the  eye.  One  rwwat 
take  into  account  the  probable  diivction  of  its  fiight,  its  velocity' 
and  its  size,  the  position  of  the  eye  relative  t«  its  starting?  poini  and 
all  the  circumstances  which  may  aid  in  localizing  the  placo  of  lud^- 
ment  of  the  missile. 

If  in  the  anterioi'  chamber,  or  on  the  iris,  removal  by  a  wound 
at  the  iimbus  is  usually  wisy.  An  iridectomy  will  nut  always  be 
necessarj'.  If  m  the  lens,  one  must  remove  both  the  lens  and  the 
hit  of  iron.  A  lance  knife  ma^'  he  made  magnetic  by  contact  with 
the  point  of  the  electro- magnet  and  be  made  doubly  effective.  The 
proceeding  may  be  simply  that  which  Is  ordinarily  resorted  to  for 
linear  extraction,  or  if  the  furoifru  body  do  not  ap|>earr  the  nia^tiet 
point  may  be  introduced.  Here  caution  must  be  used  because  loss 
of  vitreous  is  prone  to  occur  and  thereby  .seriously  diminish  the 
chances  of  preservation  of  siyht.  If  the  reaction  caused  by  the  in- 
jury compels  the  speedy  removal  of  the  lens,  it  is  not  always  wisie 
to  attempt  at  the  same  time  to  secure  the  forei^  body.  One  may 
await  developments  and  be  jtrovenied  by  the  subsequent  s.niiptonis. 
Tiie  eye  may  become  quiet,  or  if  it  continue  irritable  or  at  a  lal* 
period  irritation  arise,  an  attenipt  may  \v'  made  with  the  magnet, 
and  in  the  e%'ent  of  failure  to  capture  the  offender,  enucleation  may 
follow. 

It  is  when  a  bit  of  iron  has  entered  the  viti*eous  that  we  realize 
the  ma(?net's  great  advantage.  Salvation  of  sipht  may  not  be  fi-e- 
quent,  but  pivservation  of  the  jjlobe  can  be  often  secured.  Strict 
antisepsis  must  be  ol>sen-e<i;  the  eyeball,  the  maf^net  points  and 
the  hands  well  washed  with  corrosive  sublimate  solution.  It  is  ad- 
visable to  pve  an  anawsthettc.  If  a  fresh  woiiml  is  to  be  made,  it 
should  be  placed  in  the  interval  Ijetween  the  r«'li  muscles  ineridion- 
ally  and  iK-hind  the  ciliai'y  rv^ion;  usually  it  will  beat  the  infero-tinn* 
poral  side.    It  may  bo  about  eight  millimetres  long*.     The  knife  must 
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penetrate  the  vitrc^ous  diM'ply  unci  must  be  aimed  to  hit  the  foreign 
body.  TUr  substanct!  of  the  normal  vitreous  is  an  obstiicU?  to  the 
movement  of  tlie  bit  of  irun,  and,  oti  tiie  othi-r  h;itid.  it  muy  have 
betm  more  ot-  U?ss  liqui'dod,  by  clots  or  iiiHamiaator.v  elTiision.  Put 
in  the  magmet,  and  when  it  is  near  the  Toreif^n  body,  pi-ess  the  but- 
ton which  lets  on  the  current  und  hold  it  in  position  Tor  a  few 
siH-onds.  The  attractive  pow^r  is  strong^-st  at  the  moment  when 
the  curnmt  bo^ns  to  flow.  Ver>'  carefully  withdmw,  und  as 
the  tip  is  Hat  turn  it  tranavei'sely  to  tlie  wound  and  the  iron 
if  captured  will  come  out  on  its  pomt'.  Sometimes  a  click  is  felt 
as  the  iron  jumps  to  the  mag'iiet.  If  the  lli'st  effort  fail,  try 
aff-iiu,  varying  the  direction.  In  desperate  cases,  the  mapnct  point 
may  be  moved  al>out  within  the  eye  searchmg  for  its  prey.  It  is 
surprising'  how  little  reaction  is  caused  by  pretty  free  mann.'u^■Tcs, 
pi*ovidwl  the  rules  of  antisepsis  are  rifridly  enforced.  Naturally 
the  fnie  churning;  of  the  vitreous  riamagres  or  destroys  the  chances 
of  vision.,  and  if  sight  is  to  be  hoped  for.  the  iiiagix-'t  must  be 
handled  witti  ^reat  delicacy,  be  nicely  balanced  in  the  hand,  and 
pass  in  and  out  on  a  direct  course.  Failure  to  g%t  tho  iron  necessi- 
tates enucteatioD. 

A  mail  «iiue  under  my  care  who  three  mootha  before  \\tu\  rwreivwl  a  hit  of 
iron  iit  thf  Kli>'it^.  'ii'il  tliffyt^  Itiu)  m^^ovfrt-nl.  A  miwodiI  fnifrtikcnt  pciii'trntixt 
the  name  eye,  «ini  I  pmpoHed  to  rwiuove  both  with  the  luagiiet,  ami  operutftl 
with  tho  titid«T»t»iidiiig  ihnt  If  two  hits  of  iruu  wore  ublaiiied  thueyebiUI 
should  bt>  e|innMl:  ifonJyiine  or  noue  should  tie  eolten,  enucleatinn  .should 
ennue.  Thlneoiimewas  taken  Iwcause the  eye Wfis certain t«  lM>ii[t;hTleMt.itit(l 
eitremely  prone  toctkUM  sympathetic  hillarmimtioii  Oitf-niiin]}  imrticle  w^ 
hroiieht  nut  and  dilifrrnt  tlsihinf;  failed  to  i;et  The  otlu>r.  mid  tlie  eye  w-ns 
takpt)  kul  Only  nfter  a  inrif;  Fwarch  wot*  the  Hfvoml  fra^iueiir  rmiiul  ftti/'kln^ 
hi  tlip  nplir  Euifiilla.  It  wnsoovfireil  hy  exiidfttion.  and  unwell  (y>n<'eal«'(lth«t 
there  was  Rtronp riivuHm  for  belief  that  thui  wa«  tht*  fln*t  plii^'f  which  ha<l  eii- 
tero<1  till-  eye,  aiid  a  three  montbit'  riwid<>iM-f  in  the  head  of  thp  opti*:  nerve 
hatl  riot  n'*'**"  '■'>"'  lo  liny  Hviiiptotiis  jii  i-itlii?r  t«yt*.  The  piw^  »'»»  roiiiHl  by 
uifiiii;  the  [nuLtnvt  as  a  searvher  tui  the  half  uf  the  globe  flimted  hi  water,  atid 
wosuttmcU'd  ir)  rheiiia^et. 

When  success  has  followed  the  operation,  the  eye  will  he  band- 
aged and  kept  quiet  for  several  days  before  renewinjsr  the  dreNsi^g%^. 
Two  to  four  weeks  may  sufflce  for  heahn,*?.  It  cannot  al«'ays  he 
a.sscrted  that  the  eye  will  aTterwarri  be  free  from  risk  of  trouble.on 
the  contrary,  wo  may  be  c^impelled  to  remove  it  in  some  instances; 
but  such  disappointments  aiv  exceptional.  The  {rlohe  may  not  in 
all  cases  preserve  its  proper  torui.  hut.  shrink  tlirinigh  chronic 
inHammation, especially  if  a  patient  exposes  himself  too  soon.  Yet 
on  thwvvhole  we  are  enabled  by  the  ma;fnet  to  rescue  many  eye- 
halls,  possessing-  more  or  less  vi^tion  and  they  are  always  pi-eferable 
to  counterfeits.    We  likewise  diminish  the  number  of  cases  of  the 
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dfAplora'blt-  <I;>^;)S'-.  !vympatti«'tic  uplithalmi:i.    A  conflnnat 

Umoded  upon  caHcs  taken  Irom  Homer's  cltolc  anU  upon 

recorded  id  UUTatura.     Referrinf;:  to  the  uso  of  the  mapiei 

deep  part  of  the  eye  he  says  (1.  c,  p.  3til),  "  Of  the  i:>4  cases Ituwi 

to  UtenUurr«a  more  or  leas  satisfartor;}*  visuut  power  vnts  oIiUuh 

in  47—48  caaes^M^;  while  in  16  other  cases,  ur  ](*{%,  :iln)f»t  sol 

mal  acutcoesB  'was  attained.     The  form  of  the  ^lobe,  wittioutidcti 

waa  pruaun'cd  in  ?T  caseit,  ITii.     Whethtu-  the   co&oiL'tic  rtsuli 

thus  obtained  were  satisfactory  or  not  is  iiuestionahle,  but  ili 

•eems  to  have  been  the  cast-  with  twelve  of  the  patients.   Poi 

other  eases  wene  not  followed  up,  and  it  is  not  known  wIkUi 

enucleatJoo  was  necessjiry  at  a  later  iK'riod.    In  10  cases  suhseqw 

enncteation  was  hievitable  =  10}  <.     Finally,  in  &5  cases  =  -Itjt.ti 

magnet  operation  was  unsnceessfvil  from  the  ver^-  1ie;rinning;^ 

The  eonditiun  of  the  eve  wlien  wounded  bv  shot  is  HuruMi 

peculiar.    Bullet  woiinds  rail  for  no  special  remark,  but  wouodsl 

Bne  shot  show  very  little  mark,  yet  tlieir  efffct  is  disastrous.    Tin 

often  |H!rforate  the  globe  completely.     Thej"  do  nol  a<hnit  y^ 

traction  and  to  probe  for  them  is  inadmissible.    FrfM|Uenl1]fl 

tion  is  not  serious,  and  no  treatment  hut  onlinary  ran*  anil  M 

a^'nii'ut  is  r^'tiuinHl.     If   panophthaltnitis  t-ike  plaee,  cniicVatii 

will  most  promptly  arrest  It,    A  shot  may  glance  over  tht  oul 

surface  of  the  g^lohe  and  yot  destroy  sight.    The  question  o[  cniw 

ation  or  other  opemiioii.  as  optico-eihary  neurotomy,  is  not  alwa, 

easy  to  decide.    Such  proceedings  are  by  no  means  alwaj-s  irnpT 

tive,  jet  a  wise  prudence  must  preponderate  when  opinion  b  eva 

balanced.    Tlie  uncertainties  of  these  cases  arc  well  illustrat.Hllijn 

insUnce  reported  by  Dr.  Williams,  of  Cincinnati,  where  only  o 

wound  was  to  be  discovered,  while  after  removal,  three  sliotsj 

fonnil.    Ver>-  fine  shot  may  leave  ahsolut^-ly  no  trace  of  tt 

trance. 

Tn  dealing  with  cases  of  foroisrn  bodies  m  the  eye,  the  most  i 

cious  surgeons  will  sometimes  tss  in  doubt  as  tti  the  course  te 

adopted.    Sometimes  it  is  difflcull  lo  convince  a  palu*nt  that  a  fi 

ei-rn  body  lias  really  gained  entrance.     Among  the  valuable  syn 

toiu>i  are  reduction  of  tension,  dimness  of  sight,  a  scotoma,  orto 

tation  of  the  field.    Tliei-e  may  b.^  .seen  blooti  in  the  vitreous,  or 

mav  vield  no  reflex,  or  hemorrhage  may  be  deteet4-d  i\\^u  \ 

retina.    Kxcept  when  the  globe  is  badly  lacerattMl,  immediate  « 

cUuition  is  seldom  done.    Tf  the  ofTending  body  cannot  Iw  extrad 

and  reaction  be  severe,  the  patient  will  usually  be  glad  to  bejij 

his  pain  and  his  eye  promptly;  but  if,  as  happens  general 

ensuing  symptoms  are  moderate,  the  case  may  be  kopt  ~ ^ 

~ ~  >  ArchlVM  of  0[>hlU..  vol.  xvit,  S.  p.  841. 
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Rcr\*!i.tton.  When  tins  coui-se  is  pui-sucd,the  patient  must  bo  noli- 
llwi  tliut  ho  lives  ill  n  stutt*  of  pvrpt'tual  pt'iil  and  much  will  depend 
upon  his  cai'e  or  liiiiiself  atid  watL'tiruiiie»»  or  s.viiiptoiiis,  and  liis 
accessibility  tw  cotnpfU-iit  advice.  Not  a  little  consideration  is  to  be 
;?iven  to  the  inleltig'ence,  occupation,  iijre,  si-x,  and  sueial  suiTonml- 
in^fs,  habits  of  life  and  ri'sidi.'nci*  of  the  patient.  If  a  foivi^^-n  body 
Ut  in  an  eye,  and  at  any  period  a  de;^r«e  of  iiithiminatiun  spi-inp-  up, 
or,  if  then*  be  marked  ifiidfi'TM-ss  over  the  cihar'y  or  on  any  part  of 
the  fflolx-,  enuchnition  must  not  be  dehiyi^d.  My  own  nichnatioiis 
are  conservjilivc;  yet,  so  subtlu  are  the  inflammatory  proctssses  in 
the  dania^d  eye.  and  otten  so  little  noticed  are  the  early  sig'ns  of 
sympathetic  ti-ouble  in  the  Tellow-cye.  that  the  period  of  curability 
may  isrlidc  away  before  a  patient  aeeks  ad\"lce,  and,  therefore,  my 
derlMJon  has  often  Iwn-n  cast  foi*  enucleation,  when  there  s<^('itM'<l  lit- 
tle urgency  for  doin^  it.  But  one  of  tin-  g-ivatA-st  triumphs  of  the 
ocnlist  la  when  ho  iliscrlminates  correctly  the  dangers  of  an  injured 
eyo  and  by  skilful  trt-atrnent  and  wisi-  forbearance  preset^-es  to 
the  patient  his  pi-rrious  possession  of  si(»ht  or  eyeball. 

Hunts  ain-ct,  of  coiii-sr,  primarily  only  the  snr^bce  of  the  eye, 
and  the  eyelids,  and  it  is  not  necessary  to  repeat  what  has  already 
been  said  (see  pa^^e  2G5).  The  secondary  results  to  the  e^-eball  are, 
as  has  lK'<-n  said,  adhesions,  and  sometimes  internal  InHannnation, 
atrophy,  and  mn*ly  the  need  of  removal  because  of  danper  to  the 
other  eye.  Besides  the  ordinary  eaustirs  and  bni'nin^  methods, 
I  have  seen  two  civses  in  which  fulminate  of  silver  and  fulminate  of 
mercury  ivspt-ctlvcly  destr-uyeil  the  eye.  The  peculiarity  of  tln'se 
cases  was  in  the  remarkable  amount  of  opaque,  bniwny,  coaj^ulated 
effusion  which  covered  the  eye  and  inllltr.iteid  its  tissues.  One 
patient  was  a  manufactui-er  of  liivworks,  the  other  prepared  the 
explosive  compound  for  ritle  cartridges. 


CHAPTKP.    XrV. 
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Tub  comlitionthus  (losignated  presents  itself  undipr  Iw 
forms,  of  which  one  is  called  sympathetic  irrifatiutt  and 
3i/mpatheti(  inflammation.  The  terui  sjfmpalheiic  oxc 
agency  uf  external  cuntagrlon.  It  is  a  disease  principal 
iiiWrual  slructuix's  of  the  eye.  ST-inpathetic  irritation  is 
a  neurosis. Synipalh'etic  ittfiammation  chiefly  affects  som 
the  Hvt-al  imcu  aiul  has  bwti  ik-sig^natvd.  uccortlin^  to  its 
as  uveiiin  aentsa  and  uteitia  mah'ffnn  (Brailoy)-  But 
nerviL"  anil  retina  are  also  involved,  both  primarily  and  se> 
while  the  vitivous,  the  cornea,  both  on  its  ijost+'rior  fturfa 
advaiici^i  cases,  its  suliHtaiice,  are  a.irected,and  the  lens  ni 
Iwcoiiie  opaque.  So  complex  are  the  pathological  condit 
an  accui-ate  anJ  complete  description  need  not  now  be  a 
The  disease  is  of  the  gravest  importance,  because^  in  its  ino 
typ<'S  it  leads  to  blindness,  and  th?  prevention  of  tbia  i 
only  to  he  ohtaineil  by  early  surgical  interrerence. 

Tlie  causes  of  sympathetic  ophthalmia  are  both  traui 
spontaneous.  An  imperfect  enumeration  is  as  follows:  ti 
the  iris  by  an  ectatic  corneal  cicatrix  (partial  or  total  staj 
prolapse  ot  iris  at  the  corneal  margin  (cystoid  cicatrix);  t 
puckered  seal's  entanprlin^  the  ciliary  body;  rupture  of  t 
operations  sueli  as  extraction  of  cataract  when  compli 
entanjrU'inent  of  the  iris,  or  capsule,  or  succeeded  by  irido 
lis:'  ii'idodesis;  sclerotomy;  wounds  of  the  lens;  calcific 
hixalions  of  tlie  lens,  whether  by  accident  or  intentional 
recliiiation  of  cataract;  foreig^n  bodies;  choroidal  tumoi 
cerei:  ossification  of  tlie  choroid;  bums  of  the  cornea ;  tat 
the  cornea  (Panas);  the  irritation  of  an  artificial  eye; 
cicatrix  of  tlie  orbital  tissues  following  enucleation. 

Lesions  of  the  iris  anil  ciliary  body,  and  the  presence  o 
Itotlies  constitute  the  majority  of  causes.  In  many  cases  < 
gflenieiit  of  the  ins  ov  ciliary  body,  and  also  where  foreif 
exist   within  the  eye,  no  sympathetic  effects  may  ensue. 

'  See  Wi'Iister.  "  !Syiiipnthetic  Inflam.  foUowing  Operations  for 
Trans.  Am.  Oph.  Soc..  IK^^U,  p.  10. 
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not  know  what  is  the  jwortucinK  factor  m  the  one  ca«*,  nor  the 
ri'ason  of  quiescence  in  the  other.  An  Hahorate  clinical  amnmar-y 
of  the  condit.ioTi  of  110  eyes  which  h:id  caused  sympathetic  oph- 
thalmia IS  givtm  by  Alt. '  In  such  eyes  we  Und  almost  cvcr>'  tissue 
the  scat  of  Ue^ne ration,  in  difTerent  intensities  and  under  diverse 
coiiihinatiorts,  begiriiiitiAr  with  tht?  cornea  and  piing:  to  thu  retina 
and  optic  nerve;  it  is  iinpossiliU'  tK>  designate  all  the  pathologrical 
conditions  \vhich  occasion  sym[>allietic  trouble. 

The  period  of  latency  before  the  outbreak  of  sympathetic  oph- 
thalmia ia  commonly  l>etween  three  and  six  weeks:  exceptionally 
it  may  occur  within  two  wi.*cks  or  less,  nnd  an  interval  of  many 
years  IS  not  rarf.  In  Alt's  tahU\  thre*' cases  occurred  within  ei^ht 
days;  within  two  months,  36^  per  cent;  between  two  months  and 
twelve  months.  IS.if!*:  between  oneyearand  lenyeai-Sja'^ifper  cent; 
between  ten  ycare  and  twenty  years,  VX  per  cent;  between  twenty 
years  and  scxty  years,  13i  per  cent.  We  And  the  same  caumts  {rive 
rTise  to  either  the  neurotic  or  thi-  inllatnniatory  type,  and  the  natnre 
^or  severity  of  the  injury  hv-AVH  no  espitcial  relation  to  the  quality 
or  sererity  of  the  syinpnthetic  effect. 

Asa  general  fact  it  may  be  asserted  that  the  irritatire  type 
may  contimie  wirli  interruptions  for  many  months  nr  yeai-s  wth- 
out  e».sential  change  of  diameter.  Development  of  the  irritative 
typi-  into  the  inflammatory  has  l»y  some  been  denied  (Donders  and 
many  others),  but  to  this  is  opposed  the  statement  of  Lawstm  '  who 
Speaks  of  eyes  with  symitathetic  irritation  drifting  into  sympatlietic 
inflammation;  of  FUissander*  who  quottrs  several  cases,  and  of  vari- 
ous wj-iters  (Mauthner,  Cntcliett,  etc.)-  We  seldom  nowadays  fall 
in  with  oppfiiiunities  for  m;i.kinp  observations  on  this  point.  The 
inHainmatory  typo  sometimes  presents  remissions  and  recTirrences 
m  the  Ho-calleil  serous  eases;  the  plastic  vanpty  may  bepin  as  such, 
or  as  a  mild  sei-ous  type  and  coir.nmnly  advances  st-eadily  to  de- 
struction of  the  plobt'.  To  this  rule  thei-e  are  uxceptionh,  both  with 
and  without  treatment. 

But,  in  pom-ral.  tlie  pnufiirm-y  is  had,  and  Mn^mis  '  declares  that 
in  proportion  to  the  frequency  of  jnjunes  amonp  younsr  subjects 
(viz.,  those  under  fifteen  years)  the  numl>er  who  are  made  blind  by 
sympathetic  ophthalmia  is  itionlinately  great,  viz.,  4.55(.  Amon^ 
cighty-eijcht  patients  who  had  Inst  («ie  eye  by  injuri-,  Hl.fi*  in- 
curred blindness  in  the  s<:cond  eye  hy  sympathetic  inOammtttion, 
\vithin  one  yitar.  The  rapidity  of  its  onset  in  younisf  i«'rsons  cannot 
be  lightly  repirded. 

'  Aivhiveu  of  Ophtb.  and  Oinloip)-,  >'oi>.  8  aud  i,  187& 

'  Oph.  Ho«p.  Report*,  x..  j>.  2.  1**2, 

*  AnnalesdOuiist..  Isxv.,  3(l[.  l^i;«. 

'  "Die  Jutrrnd'HIiixlheit."  Wie«biul«n.  Ifm.  p.  107. 
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Ttke  symptoms  of  the  irritative  type  are  weariw 

for  use;  photophoUa  and  ladujinatiifni,  consequei 

Ox  the  ^e.    Vision  ia  often  normal  or  maybe 

There  is  diminished  range  of  accommodation;  i 

reports  a  case  of  spasm  of  accommodation,  and  ti 

striction  of  the  field.     The  pupil  is  prone  to  be 

will  be  clear,  and  the  optic  nerve  is  often  faintl 

hai^.    The  intensity  of  the  symptoms  varies  in  t 

As  has  been  said,  they  may  be  suspended  for  loi 

they  will  recur  and  if  permitted  will  continue  for  i 

The  ori^natin^  eye  is  generally,  but  not  invaria 

pressure,  especially  in  the  ciliary  re^on.     It  has  t 

tender  spot  in  this  eye  may  answer  in  position  to 

spot  in  the  fellow-eye.    Tested  by  a  probe  or  the  t 

pain  excited  is  sometimes  intense. 

The  symptoms  of  sympathetic  inflamtnation  v 
the  severity  and  stage  of  the  disease. 

In  mild  cases  designated  as  iritis  serosa,  or  uv( 

wilt  be  pale  circum-corneal  injection;  the  iris  a  littl 

haps  only  in  part,  the  pupil  normal  or  slightly  adti 

the  sight  a  little  reduced.  There  will  be  dots  upon 

face  of  the  cornea,  sometimes  few  and  again  abun 

ophthalmoscope  one  or  two  pupillary  adhesions  i 

the  media  will  be  hazy.    On  this  account  alone  thi 

appear  red  and  indistinct,  but  in  some  cases  papi 

fled  neuro-retinttis  has  been  seen  (Williams,  Pool 

ing,  etc.).     The  s^-mptoms  may  not  become  much 

I  have  seen  an  eye  thus  afTcrted  completely  ret 

stuti'  without  any  operation  upon  the  originating 

cxperii'iu-c  is  ^rivL-n  by  Milles  and  Frost.*     Such 

howt'vi'r,  very  exceptional,  because  the  disease,  ins 

whiit  may  be  called  the  serous  type,  is  liable  to  t-iil 

(piality.     "  Serous  and  malignant  (plastic)  uveitis  a 

aiKiloniically  as  well  as  clinically"  (Brailey).     Th» 

ally  painless  at  the  beginning.     From  an  anatoi 

the  sympathizing  eye  may  be  said  to  be  affected 

iridiM-yelitis.  irido-ehoroitlitis,  neuro-retinitis,  etc 

portaut   is  the  discrimination  of  the  quality  of  f 

action,  whether  serous  or  plastic,  so  far  as  the  ir 

while  the  retina  and  optic  nerve  will  receive  specia 

Equally  stealthy  in  its  onset  is  the  plastic  fori 

There  will  ;it  the  outset  be  little  hyperaemia.  but  t 

ing  numerous,  appear  on  the  corneal  endotheliim 

'  Aniiah-s  (rOculistiiiue,  Ixxv.,  p.  14,  1876. 

'  Tmns.  0\i\\.  Soc.  L'niteil  Kingdom,  vol.  iii.,  C8  ai 
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djui'olored,  pupillary  adhnsion  will  occur  and  Kiinn  involve  tlio  whole 
circle,  while  infiltration  o(  the  iris,  turbidity  of  the  aqueous  humor, 
purhaps  hypopy\itu,  ivccssion  of  tho  periphery  of  tlie  iris,  followed 
by  »hiilIownes.s  of  the  anterior  chamber  as  the  iris  and  lens  become 
firmly  ag"gliitinali*d  and  press  forwanl,  show  that  the  plastic  in- 
filtration includu's  both  the  iris  and  the  ciliary  hody;  later,  spots  of 
atrophy  of  the  iris  tissue  will  often  apiieur.  The  process  may  he 
nion^or  less  activn,  and  the  subjectivu  symptoms  of  painaiid  lachiy- 
mation,  loss  of  sight,  etc.,  will  corresiioiid.  Tlie  ultiuiate  chauges 
will  involve  the  choroiil  and  vitreous,  the  retina  and  optic  nerve, 
as  well  as  the  lens.  Usually  a  sta^re  of  increased  tension,  a  secon- 
dary jEclaiicoma,  arrives,  and  the  anterior  chamber  may  be  annulled, 
and  the  g-lobe  bo  both  hard  and  painful  to  the  touch.  In  some  in- 
stances the  cornea  becomes  hazy  and  vascular.  There  may  be 
ciliary-  staphylomata.  The  vitivous  becomes  lluid.  With  the  re- 
cessiim  of  g:laucomatous  symptoms  the  ^Inbo  at  a  late  sta^e  he- 
comes  soft  and  perhaps  phthisical.  Sometimes  the  lesions  remain 
chieQy  coullnud  to  the  anterior  segment  of  the  g^Iobe.  After  acute 
symptoms  have  lonj;  been  stayed,  the  eye  will  often  retain  percep- 
tion of  Hfrht  with  occluded  pupil  and  opaquo  lens.  The  tension  is 
ptnerally  minus,  even  if  the  globe  lh_'  enlarged,  while  it  may  also  be 
reduced  in  size.  After  the  lapse  of  years,  the  intor-palpebral  por- 
tion of  the  cornea  becnmrs  tho  seat  of  a  band  of  opacity  airecting 
the  superficial  layers,  which  has  been  aliHiady  referred  to.  At  first 
it  appears  in  small  tliiti  spot.s  or  specks,  which  enlarge  and  coal- 
esce, and  trruw  more  dense  without  any  si^rn  of  irritation,  unless 
calcareous  deposit  becomes  considerable  (see  page  378,  C). 

Much  attention  has  beon  excited  by  cases  of  sympathetic  neuro- 
retinitis  without  primary  implication  of  the  iris  and  choroid  (see 
puperby  SpaiildinA?').  Cohn^frivesacase  of  retino-rhoroiditis  thus 
pi-i^duced  ami  also  twocasesof  amblyopia  without  ophthalmoscopic 
lesion,  all  of  which  were  cured  by  iMniclnatinii.  The  nerve  lesion 
may  become  and  usually  will  be  complicated  by  uveal  infiammation, 
hut  there  can  be  no  doubt  that  in  some  instances  the  onset  of  thtf 
disease  is  from  this  direction,  and  wo  must,  thereroif,  resort  for 
diagnosis  to  the  ophthalmoscope.  Alt*  especially  called  attention  to 
this  circumstance,  while  Leber,  Snellen.  Deutschuiann  and  others 
have  insisted  that  here  we  are  to  look  for  the  usual  channel  by 
which  the  disease  is  transmitted. 

Among-  the  nioi-e  uncommon  ofTects  of  sympathetic  trouble  are 


■  Tmiu.  Am.  Oph.  800,,  ikhh,  p.  Am. 

»  ■*8cha(wi-VerlytniiiKi'ii  <i*«  Aiigen,"  Krlanffeii,  1873,  pp.  3(3,  28,  29. 
>  Arch,  of  Oph.  and  Otot,  vol  v..  (>.  y^O,  WS,  aud  lu  AJuer.  Jour,  of  Oph- 
thal.,  Nob.  1,  It,  4. 
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conjunctivitis  {Wcb8t<?r')  which  I  also  have  met,  and 
titis,  onlv  relieved  by  removal  of  th**  exciting  L-yo, 
ports  tn'O  cases  of  whlt^^nin?  uf  some  of  the  cilia. 

The  lesions  of  thr  ori^'inatin^  eye  n(*P<I  not  be  sei 
as  a  mil'  it  is  t^^ndiT  to  the  touch,  and  may  or  may  not' 
Panophthalmitis  doft>  not  preclude  the  pussibitity  of  qr 
efTects.  Herpes  jmsXvv  ophthalmicus,  which  destroyed  t 
iridtMrhoroiditis,  has  been  the  remote  cause  of  the  loss  of 
(Noye-s).*  The  cases  which  after  the  lapse  of  a  leoi 
awaken  the  disease  are  commonly  those  of  osteoid  degcn 
of  foreif^  bodies  in  the  eye.  Shrunken  and  painful  ^oh 
Btiimps  which  cause  iriitatton,  aiv  always  sources  of  dai 
a  shrunken  globe  which  is  only  painful  upon  deep  pra 
not  be  regriitled  with  anxiety  when  no  symptoms  are  pn 

The  pathological  conditions  of  the  syinpathizinj^  ey< 
often  iKHtn  examined,  while  literature  teems  with  reclt 
lesions  of  the  excitingr  eye.  Brailey  has  seen  a  fewva 
formpr,  while  as  to  the  latter  no  advantage  will  be  f^i 
hearsing  the  particulars,  which  practically  cover  aln 
pathological  condition  that  inflammation  cj»n  produce.  * 
tunities  for  examining  the  sympathiTfing  eye  an'  ni%«m 
but  the  lesions  are  similar  to  those  of  the  exciting  eyi 

The  mo<le  of  transiriission  of  the  sym]Kitl)etic  el 
and  ts  now  greatly  discussed.  Clinics!  observation 
ical  fact«  support  the  belief  that  the  ciliary  nfr\'i»s  ai* 
optic  ni-Tves  can  produce  the  result.  JIackenzie,*  lii'io.afl 
optic  ner\-e  to  be  the  path  of  transfer.  H.  Muller,*  after 
eyos enucleated  by  Graefe  in  which  he  found  innammatoi 
scattered  at  intervals  along  the  ciliary  nerves,  pitdioum-* 
of  their  influence.  His  great  ability  as  a  pathologist  e 
accuptance  of  this  view,  although  he  did  not  deny  tfa 
agi'ncy  of  the  optic  nerve.  Ooldzieher*  gives  a  f:an*ful 
tion  of  a  case  in  which  the  ciliao'  nerves  were  deeply  ii 
and  illustrates  it  by  plates.  He  also  refers  t-n  experii 
searches  in  nervous  pathology  by  Nie<leke,  who  produced 
the  ischiatic  nerves  very  NJmilar  in  tlieir  intei*rupUHl  |c 
to  those  seen  in  the  ciliary  nen-es,  and,  in  addition,  th( 
ischiatic  nerve  was  sympathetically  affected ;  □  parallel 
tholog>-  of  eye  dise.TSf  which  has  not  been  extensively  n 
Rrailey  says  that  he  sometimes  found  the  ciliary  nenn 
and  sometimes  dist^ased.    His  examinations,  as  he  remi 

'  TnuiB.  Am.  Oph.  Soo..  1880.  p.  S9.  *  Trans.  Aiu.  Op 

*  "Treatise  on  DWwte*  at  the  Bj-e.^Loadon,  ItMO.  p.  ffSS. 
<Aroh.  ofOphthal.  ((Jmt'M,  vol.  iv.,  1.  pp.  MS-«e,  l£Sa. 

*  UDnut»b1l(tt*'r  rUr  AUKvuhf  it.  xv..  405,  18R. 
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made  chieHy  in  tlie  lonjf  ciliary  nerves,  and  were,  therefore,  incom- 
plete. Microjscopic  examinations  by  Alt  and  experimental  re- 
searches by  Leber  and  Deut^schniann  have  within  late  years  ar^ied 
in  favor  of  the  optic,  nerve.  The  l:Lst.-na.me<l  esjieeiii.lly  has  at- 
tempted t<i  show  tlmt  coeei  a,rc  the  immediiite  carriers  of  the  path- 
■>lo;yieal  process,  and  that  they  travel  along-  the  lympli  spaces  of 
t!ie  nerve  siiealh.  lie  pro[M>.ses  to  name  tlie  dittease  Opkthuhnia 
MigntU>nu.  He  batt  suece^'ded  in  proiliicirijir  sympathetic  neiinv 
retinitis  in  i-abbits  by  st>ptic  inofulatioiis.  With  difficulty  and 
•mill  many  failures,  Oilford,  Alt,  and  otiiers  have  likewise  suc- 
coedi'il.  riiid  inn  few  instances  iridiwhuiHiiiiitis  has  been  added  to 
the  neuro-i*etinaI  h^sions.  It  is  true  that  some  f?ood  experi- 
menters have  failed  to  cause  sympatlietic  oplithaluiia  in  rabbits  by 
any  kind  i)f  injury,  exci'itting-  by  IJk'  injection  of  Si'ptie  innterinl 
(Dondcfh.  Alt.  Randolph),  but  this  docs  not  prove  what  may  or 
may  not  be  possible  in  the  human  subji>ct.  Alt'  publislve.s  a  catw 
in  whieli  lie  confidently  expected  to  ttrid  bacteria  In  the  optic  sheatJi, 
and  states  witli  mu<'l»  candor  and  regret  that  none  could  be  found. 
KnicB*^  case  of  iritis  serosa  (spontaneous)  in  which  lymphoid  cella 
wen*  t racial  alorif?"  the  nerve  Hlicatlis  of  belli  i*yi's  as  far  ns  the 
ehiasnij  inay  be  aceepti^d  as  pnMif  1  Nat  sueh  nii^r;iliim  may  oecur 
from  one  eye  to  ttie  utiier,  notwithstiindinx  he  omitted  tu  examine 
the  cliiasm  and  cannot  explain  liow  the  ^retrus  find  tlieir  way  in  the 
cranial  cavity  down  the  sheath  of  the  opposite  nerve.  The  sta- 
phyloccocus  pyo^ene-s  aureus  and  albus  havp  been  found  in  tlie 
sympathizing?  e^^-c  of  rai>bits  whose  oth<'r  eye  had  been  inoculated 
(Deutsehmajm).  In  3  riibbits  out  of  35,  GilTord,  injecting  bacilli  of 
antlinix  into  one  eye,  found  that  they  made  tlie  passaf??  through 
the  lymph  spaces  of  Itie  optic  nerve  and  sheath  by  way  of  thii  cra- 
nial cavity  to  tho  secoad  eye,  before  the  animals  were  killed  by 
^eiier;il  infi'ctiun.  The  remainin.:;  2"i  wei-e  thus  desti-oyed  In^fuii! 
transfer  by  the  optic  nerves  took  place-  We  shall  not  come  to  cer- 
tainty until  we  have  autopsies  where  death  occurs  during  the  active 
pro;ri"ess  of  the  sympatlietic  dis4*3se.  See  discussion  in  the  Trans, 
of  the  Oph.  Soc.  of  United  Kingdom,  Vol.  V.,  p.  71,  issfj.  Experi- 
ments by  R;inctolph "  oppost^  the  theory  of  ge-nn  propagation  )>y  the 
optic  ni-'rve.  It  is  safe  to  believe  that  bnth  the  optic  and  ciliary 
nervtis  can  produce  the  lesion,  and  tlie  ap^-ncy  of  jrenns  in  propa- 
gation is  hinfl'ly  pi'obable.  althongrh  not  <Uauonstrated  to  be  the 
exclusive  modun  oprrnndi.  The  outbreak  of  tlie  clisease  ten  to 
twenty  years  after  the  |>riuiary  eye  was  lost,  and  when  a  calcareous 

'  Amer.  Joum.  of  Ophth.,  vol.  i»..  No.  8,  p.  85.    Various  important  oon- 
Bldemtions  unjM!t  ft>rtli.  )K>th  li*t  und  iwufiiitl  lliu  (rerm  tbiMjry. 
•  "Beriiibt  Ophcli.  Vfrwimmel.,"  Helilelbprtf,  1870,  p.  S6. 
■  Arebiv«iH  of  Opbbbiihiiolugy.  June,  1666,  p.  166. 
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lens,  or  ost«iW  dc^neration,  or  a  forriim  body  is  tljp 
citinfT  cnusi',  faiinol  ciisily  In-  iit-fuunU'd  lur  on  ttie 
Ki'ckrr  glvrn  im  iiuUipsy  wbi-n>  no  contiDuiiy  of  propftg^ 
be  round  along'  tbi-  clihti^ni  froni  one  optic  ner^'v  to  tbtfoHl 
his  riiiw  was  in  favor  of  11il>  agency  of  tiiu  vascular  svbttm 
Trent  in  eni.  —  NoVwilbstaiitlin;;  otcabional  rt-cove^M 
Itvatmcnt,  wc  aro  ne\'i»r  authomod  to  trust  to  thu  ^ 
It  \s  i-Iaiincd  that  palliative  iiiL-ans  will  .soiuKimcs  sul 
provokitif?  irrilation  and  t'lfw-t  ii'lirf  in  t  he  .SL^coml  i-y 
^•]X)us  to  put  faith  in  such  n)i\xHurr»,  pfovidi'd  thr 
of  tlie  kind  now  bL-inj?  disciwsrtl.  'Hie  rcMnoval  of 
the  only  I'tTective  lr«itnit;nt,  and  that  means  enui'lva' 
exciting  eye.  Thf  oiwi-ation  is  by  far  more  saiisfactor}' fa 
tative  forms,  and  thero  nirely  doi>s  it  faiL  Whun  the  inflai 
condition  m  once  b^^iin,  an  early  operation  may  check  ittt 
but  this  is  not  to  be  abaoluti'ly  couated  on,  even  if  done  on 
first  da}*  (Hirsrhberg).  KnurJeatinn  when  the  inQnmma 
COBS  has  gained  decided  headway  hoa  little  control  over 
does  nril,  !i|;{i:ntvaie  it.  as  claimed  by  Mauthner.  Kuw 
mitigates  a  patieui's  KtilTenn^'s  and  cases  of  cfTeciiiH 
recorded.  Wlien  the  .sympathizing  eye  is  t*'nse  nnd  pH 
ondary  ^■lauc^>Ula)  iridccloniy  may  alTord  temporary-  reiicl 
not  check  the  disease.  TJie  opening  is  soon  filled  up  by  « 
and  the  friable  iris  cannot  always  be  pulled  out  with  Torcc^ 
interference  is  usually  unadvlsable.  Mr.  Lawson  has  l 
resulLs  in  miligal.iiifr  pain  by  scliTottnny  (Op/ifh.  Ifovp.  J 
X.,  8,  1382).  Durinjr  its  active  pro^fn-ss  the  palient  will  I 
the  dark,  and  cverT.-thing  donn  1o  enable  him  to  nsiut  tbc 
ing^  influence  of  confinement.  With  eye-s  pi-operly  band 
may  t-ako  exertiso  If  pain  be  not  loo  iutl■ns*^  The  chief  lo« 
ment  Is  hot  fomentations,  from  four  to  eight  hours  daily,  i 
of  one  or  two  lioTii-s,  Atropia  is  injurious  because  irhUiI 
relieve  pain,  which  is  sninctinies  seven-,  by[«Klerinic  ii 
morphia,  the  instillation  of  sol.  mur.  cocaine,  4*  to  l(W, 
daily,  and  soolhing-  embrocations  to  the  forehead  an 
suitable.  Mereui'ials  aiv  not  favoreil  by  all  prictiiione 
have  seen  at  least  one  marked  instance  of  arrest,  when*  s 
was  induced  in  a  robust  man,  and  rny  judgment  is  in  favor 
use  under  proper  limitations  of  individual  condition.  D< 
tivatinent  by  injections  of  pilocarpine,  gr.  J  to  ^  i..  may  m 
be  emphiyed,  hut  nol  to  be  long  continued.  We  must  giv 
and  mainlaiii  the  hi^alth  for  a  long  flght;  its  duration  wUl 
six  months  tn  two  years. 
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Thf  issue  uuiy  bo  in  total  loss  of  light  |H^r<»^ption,  w' 
of  the  bulb,  or  there  may  be  fair  perception  with  or  witbfi 


HYMPATtJEl'W  OPilTHAI.MU. 


495 


Via    )»> 


ract.  In  the  one  ctt»«'  wc  mny  iimkc  :i  bpoiid  iridwtomy,  in  the 
casn  of  cataract  its  extr.ictioii  will  «rtfn  ivquire  transfixion  of  the 
lens  by  the  knife  ami  reiimval  witli  iiiiliM-.toiiiy  by  such  means  as 
may  be  BUggn^sttn]  at  tlie  tium,  Jiook,  spoon,  curette,  etc.  AftiTwaixi 
an  iridectomy  may  be  needful.  (See  Ki;?.  1S8  from  Lawson's  "Inju- 
ries of  the  Eye,"  jjiviii;;  an  ojieration  done  by  Mr.  Bowman.  A 
bix)ad  lance  is  entered  above  and  when  the  point  is  below  llic  pupil 
it  penetrates  the  iris  and  lens.  By 
scissors  the  laU-ral  cuts  niv  niad^t 
and  lens  and  iris  drawn  out  by  for- 
ceps and  spoon-  Tlie  [n-oeectlinf?  is 
mueh  less  easy  of  cxL-eution  than  its 
evident  lltness  would  imply.  A  very 
fluid  vilivous  may  utlerly  Ucfeal  tins 
attempt.  Tlie  consolation  remains 
that  eyes  in  these  desperate  condi- 
tions, will  bear  a  wonderful  amount 
of  roug'h  handling  without  violent  ivaction.  If  no  bettor,  they  are 
likely  not  to  be  worse.)  Mr.  George  Crltchett '  reported  favoi-a- 
ble  results  by  n^peatA'd  (liscission.s  of  the  lens  without  indeetoiny. 
In  no  case  is  it.  wi.se  to  operate  until  all  siifiis  of  disturbance  have 
disappe.ired.  It  is  better  to  wait  six  months  after  the  eye  seems 
to  be  well.    Absorption  may  fail  of  act'oniplishment. 

The  problem  of  treatment  beeonu-s  luucli  more  embHrrassing- 
when  the  ori;sjinating  eye  has  not  entirel.v  lost  siisrht.  It  has  some 
times  turned  out  that  the  secand  eye  became  totally  blind,  while 
the  first  has  become  available.  It,  therefore  follows,  that  removal 
of  au  injurt'd  eye  which  still  retains  vision  will  not  be  practised, 
except  as  a  prevr-ntivc  measure  before  its  fellow  has  l>een  atUicked. 
On  the  other  harul,  if  the  outbreak  has  already  taken  place,  a  see- 
ing-eye  will  be  ctvnwrv'ed  and  eveiy  measure  taken  to  iuiprove  Its 
couditiou,  such  as  iridectomy  for  prolapsed  or  adlioretit  iris,  or 
sometimes,  the  removal  of  cataract.  Hirschber^  reports  synipa- 
thetic  ophthahiiia  after  extraction  of  cataract  whose  visual  result 
was  salisfactoo";  the  second  eye  was  lost,  the  first  continued  to 
have  sig-ht. 

The  judicious  treatment  of  injuiTd  eyes  beeomi's.  therefore,  a 
problem  of  g'rive  responsibility  and  demands  att-<^-ntiun.  experience 
and  skill.  It  Is  cruel  to  sacrifice  every  stMiously  iiijuivtl  eye  to  a 
possible  danger,  but  with  scant  experience,  and  limited  skill  it  is 
safer  for  the  practitioner  whose  patient  cannot  avail  himself  of 
better  advice,  to  practise  preventive  enucleation  and  insure  at  loasl 
one  ^od  eye. 

It  remains  to  he  stated  that  enucleation  has  not  always,  even  in 
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tparcntl^'  Tavorablu  ciuses,  proved  elBcienU  Dr.  H.  Derby'  iw- 
ported  a  case  io  which,  aftor  the  oiieralioii,  tbti  ali'eacly  ilevelopeil 
syiriptoms  in  the  feltow-oyo  wi.*ro  abated  on  llie  second  day,  and 
rvcovery  etisuud,  to  Im.-  followwi  by  n^petltiuti  of  the  saint*  kiiul  of 
innainiuation  within  two  months.  There  wuh  no  tcndenietut  m  the 
orbit  of  the  opcralful  Kido,  but  thr  excision  of  the  stump  of  the  opUc 
nerve  and  Iht-  siirrouiKlins'  tissue  induced  a  liajipy  chitn^  in  the 
behavior  of  the  sympatliizinf?  eye  and  recovery  took  place.  A  simi- 
lar experience  has  happened  to  iiie  in  a  chiki  wtioM-  m>cond  oje  wa* 
Rulfenny  from  the  irritative,  not  inllanimatory  s.vntptuiiiB.  Aa 
4)peratiou  al  the  apex  of  the  oibii  procured  relief.  Mr.  Netile»hip' 
has  collected  fourteen  cases  iu  wliich  syuipathotic  lullanimation 
bc/^ti  at  a  considerable  intervul,  viz.,  from  five  to  forty-one  days. 
after  enucleation  of  the  injured  eye,  showing-  that  our  l>eftt  i-*;inedy 
may,  in  a  few  instances,  fail  ils.  This  should  not  lead  us  to  hitu- 
tiite  to  do  the  operation  when  clear  indications  exist,  because  an 
enormous  weijrht  of  ex|H'ricnco  conllrms  its  usual  elllcacy  when 
done  at  the  proper  time.  As  a  matter  of  fact  it  is  hard  to  under- 
stand how  it  succeeds  in  controlling'  the  sympathetic  action,  and 
thai  it  sliould  in  very  rare  co^es  faU.  is  no  more  difllcult  to  coni- 
pi-eheuO. 

Other  remedies  hosldes  enucleation  have  been  advocat<'U.  Al- 
fred Graefe,  of  Halle,  in  1SH4,  propowd  exent^'nilion  of  the  {rlolte, 
because  some  casce  of  enucleation  have  been  followed  by  death. 
This  risk,  which  iit  most  serious  during  acute  panophthalmitis,  is, 
neverthelpas,  small — about  1  in  4,(H>0 — and  may  be  left  out  of  account, 
while  the  pri)|M>Mid  substitute  is  uioiv  difllcult  of  execution  and  un- 
p)X)ven  us  to  its  value.    Mure  will  be  said  on  this  lieud  lat«r. 

A  proceeding  which  has  been  much  more  K<^ueniUy  practised 
the  division  of  the  optic  and  ciliary  nen'es  b«.'ltind  the  £:iolie.  Tht 
retains  the  eye,  and  seems  to  promise  protection.  Section  of  the 
ciliary  non-es  alone  by  incision  throuph  the  sclera  on  a  line  panillel 
to  and  at  some  distance  behind  the  border  of  the  cornea  was  prac- 
tised by  Meyer  with  success  iu  ISfifi,  In  thrui?  cases  of  neurotic  syn»- 
pathetic  trouble.  Prolapse  of  vitreous  ensued,  and  rarely  has  this 
proceeding  been  repeated. 

The  post-ocular  division  of  both  ciliary  and  optic  nerves  and  the 
excision  of  portions  of  them  has  been  largely  resorted  to.  A  di>- 
scriptioQ  of  the  method  will  be  given  below.  At  present  it  does 
not  command  general  approval.  As  a  pt-i'vmffri'  mensun>  it  is 
<>spnused  by  Schweigger  and  perhaps  by  otliers,  while  as  a  remedy 
for  the  irritative  lesion  it  ranks  belon*  enucleation*  and  against  the 
inriaminatory  type  it  is  untrustworthy.    Leber  has  S4?«.'n  a  caae  of 

'  Trans.  Amer.  Oph.  Sot.  Itr74,  p.  196, 

■  Tranti.  tiplilh.  Hoe.  of  the  UnittHl  KiDgdoin.  vol.  v..  p.  Bfi,  I89S. 
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sympathetic  tnAammalioii  take  place  after  neurectomy  (I>eutsch- 
mann). 

The  proceeding  is  surgically  more  difilcult  and  is  followed  by 
greater  reaction  than  excision.  There  is  liability  to  severe  heinor- 
rhiige,  an<l  recovery  may  iviiiiire  several  weeks.  If  done  by  scissore 
inserted  liehind  the  globe  without  completely  dislocating  the  lat- 
ter, there  luay  be  but  little  reaction.  It  is  found,  however,  that  the 
nerves  will  reunite,  as  proved  by  the  restoration  of  sensibility  in 
the  cornea,  and  the  form  of  the  globe  is  not  always  pposerved,  be- 
cause of  gradual  atrophy  and  softening.  Moreover,  when  done  to 
control  exi.sting  nenritie  irritation,  the  relief  which  has  been  in  some 
iuHtance^  gained  has  proved  to  be  teii'.porary,  and  extirpation  be 
canii!  necessary.  It  is  not  denied  that  it  Las  sometimes  perma- 
nently controlled  neuralgic  symptoms,  and  that,  inasmuch  as  the 
eyeball  is  retained,  this  |>roceediiig  wvAy  be  accepted  when  extirpa- 
tion would  be  refused.  It  ■will,  therefore,  be  n'sorted  to  under  spe- 
cial conditions,  but  it  is  to  be  regarded  as  provisional  rather  than 
decisive,  and  slirinklug  of  the  eyi^ball  is  to  be  antlciiKitpd.  It  will 
ofteu  bo  lU'ixlful  to  wear  an  artiHeial  vya  to  conceal  deformity,  and 
sometimes  the  operation  makes  the  wearing  of  a  shell  less  liable  to 
cause  irritation  upon  a  stump 


OPTieo-CnjART  Nkurectomt. 

The  operation  may  he  done  without  dividing  any  of  the  mus- 
cles, as  follows:  Incise  the  conjunctiva  at  the  space  between  the 
rectus  internus  and  the  rectus  superior  with  a  pair  of  blunt  pointed 
sci-iSdfs  curved  on  the  flat,  and  clear  a  way  to  the  vicinity  of  the 
optic  nerve.  In  doing  this  rotate  the  b;i.li  downwunl  and  outward 
to  the  exlix'inest  degree  by  fixation  forceps.  Along  the  track  thus 
made,  cirry  a  small  strabisnius-hook,  catch  the  optic  n<"rv»»,  and 
pull  forward.  Over  the  hooU  insert  the  scissors,  and,  pre.ssiiig  their 
points  flrudy  to  the  apex  of  the  orbit,  sevtT  the  nen.'e.  Then  with 
the  hook  drag  out  the  optic  ner\'e,  seize  it  with  f(>rceps.  and  pull 
the  globe  aixiund  until  it  slmll  be  completely  revt-rsed.  It  slips  like 
a  button  through  the  hole  in  the  conjunctiva,  and  presents  its  pos- 
terior scleral  surface  to  view.  Witli  tnotheil  forci-jis  and  scissors 
pick  anil  cut  away  every  shred  of  jier\'c-tlbre  and  tissue  which  can 
be  seen,  and  cut  oil  the  optic  nerve  close  to  the  eye.  A  piece  eight 
millimetres  long  may  easily  l>e  excised.  By  the  forceps  then  turn 
the  ball  around  and  restore  it  to  its  place.  The  conjunctival  wound 
must  be  closed  by  sutures. 

It  bi  easier  to  perform  the  operation  after  rutting  the  insertion 
of  the  rectus  extemus  or  internus  muscle,  and  then,  using  the  book 
to  catch  the  uer\'e,  do  what  has  already  been  described.  The 
32 
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be  extruded  from  the  orbit  by  pressing  between  it  and  the  orbital 
rim  either  witli  the  finger  or  with  the  sikcuIuiii.  The  closed  scis- 
sors are  pushed  to  the  baclt  of  the  eye  by  lattTal  movements,  tear- 
ing !i  path  until  the  optic  nerve  is  struck.  When  itictmlact  with  it, 
open  the  blades  astride  of  the  nerve,  and  inclining  the  points  back- 
wui'il^  divide  it.  At  this  nioinetit  a  g'ush  of  bloud  occuiu  Piisli  the 
eye  forward,  take  it  in  tho  lingers,  and  cut  away  the  inKerttoii»  of 
the  two  oblique  muscles,  and  all  the  vessels,  ncr\"c.s,  and  other  at- 
taching tissues.  Tush  a  sponge  into  ttte  orbit,  and  make  iirni  pres- 
sure. In  a  few  minutes  bleed  in^^  will  bo  cheeked,  but  if  it  be  very 
free,  use  the  index  linger  as  a  compressor,  bracing  finnly  on  the 
ap<'X  of  the  orbit. .  Ordinarily,  hemorrhage  is  slight.  When  it  has 
ceased,  draw  together  the  conjunctival  opening  by  a  sutm-e,  which 
shall  g:iUier  it  Umsely,  as  the  month  of  a  purse  is  puckered  to- 
gethei".  It  is  intended  simply  to  prevent  the  formation  of  iT'iv^iilar 
attachments  of  the  conjunctiva,  which,  by  giving  rise  to  ridges  and 
bi-idles,  would  interfere  with  wearing  an  artificial  eye. 

Under  ordinary  circumstances  the  operation  is  easy  of  perfrrm- 
ance.  But  if  the  eyeball  is  much  atrophied,  it  must  be  seized  by  a 
sharp  hook  and  held  up  while  the  muscles  are  divided  and  the  other 
steps  attended  to.  If  the  sharp  hook  he  not  employed,  the  opera- 
tion will  be  quite  troublesome,  and  with  atrophied  globes  is  always 
more  riiffleult  than  when  the,  eye  has  its  proper  si?.e.  For  an  eye  in 
a  statif!  ot  suppuration,  or  in  case  the  globe  has  bt-en  badly  torn  by 
a  wound,  its  enuclealiun  is  a  matter  of  ditlicnlty.  With  panoph- 
thalmitis the  tissues  are  matt«d  together,  aiv  greatly  swollen  and 
vascular,  the  dissection  is  laborious  and  the  bleeding  severe.  The 
rule  is  to  keep  close  to  the  sclei-a  and  make  small  clips  with  the 
scissors.  A  goml  assistant  is  very  important,  who  knows  how  to 
sponge  away  blood  skilfully — to  reduce,  as  nmch  as  possible,  the 
operator's  emharrassitienta.  Reaction  is  always  considerable.  For 
a  badly  lacenited  globe  the  dissection  is  t-edious,  and  in  all  cases 
where  the  eye  has  been  opened,  the  loss  of  its  firmness  causes  trou- 
ble to  the  operator. 

Because  of  the  greal-er  reaction  following  excision  during  pan- 
ophthalmitis, and  because  some  fatal  cases  have  occurred,  although 
their  number  is  relatively  very  small,  it  has  for  yeare  been  my 
practice  in  suppunitiona  of  the  eye  to  open  it  freely  and  wipe  out 
tho  contents,  leaving  the  sclera  to  shrink.  This  kind  of  eviseeratjon 
is  really  nothing  mom  than  complete!  emptying  of  an  abscess,  yet 
it  does  not  afford  perfect  I'elief  nor  an-esl  the  intlatmnatory  pro- 
cess in  the  orbit.  On  the  conti-ary,  the  chemosis  and  congestion 
remain  for  days  and  pain  may  be  severe.  Sometimes,  therefoi"e. 
another  incision  tlinmgh  the  back  of  the  sclera  will  be  needed  for 
freer  escape  of  lluids. 
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If  IS  EASES  OF  THE  ETE. 


Exenteratinn  of  the  eye,  as  remox-al  o\  its  contents  is  railed,  ha* 
witjiin  a  few  years  been  commended  by  AWivd  Oraefe  and  by 
Bun^'j  as  a  sultstitiite  in  all  cases  fur  eoiicleation^  and  they  do  it 
by  excising'  the  cume-a  at  the  liiiihiis  and  ivinoving'  the  whole  uvi-a 
and  inclosed  vitreous  by  a  small  spatula.  They  claim  that  enucle* 
aiion  is  too  drastic,  and  nenroloiny  tuo  coiisei-valive. 

Bun^e  ill  his  n)unog:i*aph, "  Ueber  Exeiitet-at  ion  des  Au^res,"  Haile. 
1867,  reports  upon  *i()0  cases  of  all  kinds,  excluding  tnniors,  and  the 
time  of  healing  varii-d  from  three  to  thirty  days,  and  averaj^fd  ten 
days.  Among  theaej  were  two  whyn-  synipalhelic  trouble  had  tM*gun 
in  the  other  eye,  and  by  this  operation,  combined  with  vi^rurous 
treatment,  the  dis«'afie  was  cured.  Many  easi-s  were  reeent  injuries 
or  acute  suppurations;  in  them  there  is  an  inducement  to  afiopt 
Buch  a  proceeding-, yet  a8  a  substitute  for  the  simpler  and  more 
reliable  method  of  enucleation  this  operation  Ixas  not  yet  justtlWd 
itself. 

Something  more  seeias  proper  in  ix-gard  to  the  danger  to  life 
after  enucleation.  Besides  the  articles  of  Airi*e<l  Oniefe  and  Bunge. 
1K84,  we  hiivf  pajK-rs  by  IX-utM'hmann,  lrt8.»;  Nettleshtp,  lS.S(i; 
D'Oench,  ]KST;  and  Andrews,  1S8S,  who  h.Tve  put  together  all  the 
cases  which  hear  upon  the  question.  Thfi-e  have  been  thirt.y-six  to 
loi-ty  deaths  niaile  known ;  ahiiost  all  by  meningitis,  a  fuw  by  general 
infection.  Meningitis  without  fatal  result  has  l>een  several  tmies  re- 
cordi-d.  About  one-half  the  fatal  cases  ensued  after  enucleation 
during  acute  suppurative  panophthalmitis.  Almost  the  same  pro- 
portion took  place  wlii-n  noaente  inflammation  could  Iw  found  in  the 
orbil,  and  llK-re  was  no  suppuration  of  the  eye.  The  nuxle  of  pro- 
pa^*atinn  to  the  brain  is  not  clearly  mtule  out  and  eviilently  occurs 
til  various  ways.  Tliat  an  inflations  process  is  very  frequent,  is 
certain. 

lu  estimating  the  relative  importance  of  the  danger  of  meningi- 
tis or  other  serious  risk  to  life  after  enucleation,  we  must  not  forge^^H 
how  givat  is  the  number  ut  such  operations.  Ailt  »-eported  ontf^H 
thousand  enucleations  done  by  himself  or  by  his  ns.sistaut«  without 
a  fatal  re.snlt.  D'Oench,  from  T)r.  Kiiapp'srlinic,  reiwrted  five  hun- 
driKl  cases  to  which  aftei-ward  aeventy-i'ight  were  added  (Andrews), 
and  of  these  thirty-two  were  suppurative,  and  among  them  there 
was  no  fatal  result.  Gunn  states  that  in  Mnorflelds  Ophthalmic 
Hospital  more  than  a  thousand  enucleations  had  been  done,  with 
but  a  single  death.  At  the  New  York  Eye  and  Ear  Inflrmarj' 
there  has  been  no  death  from  this  cause,  when  no  additional  oiwra- 
tion  in  the  orbit,  such  as  removal  of  tumors,  etc..  had  been  done. 
Tlie  number  of  enucleations  from  1SG8  to  18Sfl  was  l,lti4.  The  num- 
ber of  cvisccrations  was  seventeen.  Among  all  the  cases  it  is  noted 
that  acute panoplithalmitis  uKlsled  Ifil  times,  viz.,  in  14^;as  already 
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stated,  there  has  mtver  bonn  a  fatal  cnsc.  There  have  been  cas4?s 
of  menln^tiB  ami  some  with  fatal  Ihsuu  fullowing  panophthalmitis 
wIh'ii  no  ejinclwitioM  or  other  oporal  inn  was  done  (Webster,'  Truiu». 
Med.  Hoc.  Stale  New  York,  p.  3(iJ,  ISSt*). 

It  seems  fair  to  couclude  that  while  a  small  risk  to  life  ts  in- 
cumxl  by  enucleation  of  the  eye,  about  ]  in  4,000,  the  supposed  in- 
crease of  risk  by  the  i-xistence.of  suppui-ntlve  panophthalmitis  is 
"not  so  far  justift<«l  by  the  facts,  as  to  bar  its  ptM'formance  under 
these  conditions.  Neither,  when  proper  indications  arise,  need  we 
on  this  accuuiiL  hesitate  tu  do  the  uperatiun.  It  is  true  that  in  all 
cases  Tree  drainagij  must  bo  providunl)  if  the  subject  b^  old  and 
feeble  and  the  reaction  severe,  partial  enucleation  to  evacuate  tlio 
contents  of  the  eye,  and  when  necessary  subswjuent  deep  incisions 
through  the  back  of  tjie  g-lobe  into  the  orbit,  may  be  substituted, 
tihould  there  l>e  deep  and  severe  phle;;wonous  inllanimatJon  of  the 
orbit,  iH-sides  deep  incisions,  irrigation  with  corrosive  sublimate,  I 
to  500  or  1  to  3,000,  as  seems  needTuI,  and  fomentations  by  piuze  or 
absorbent  cotton  soaked  in  hot  sublimate  solution.  1  to  il.OiXI  or 
3,0(X),  must  be  practised.  Iodoform  in  powder  or  upon  Rauze,  may 
be  forei-d  into  the  Incisions,  anil  sultal)1e  constituliiioal  tivatment, 
bromides,  leeches,  niei*cunuls,  stimulants,  etc,  e(upli;yeU. 

The  following  case,  which  has  i-ecently  occurred  to  ine,  is  the 
most  serious  one  which  I  have  met,  and  the  treatment  adopted 
indicates  how  a  *iiive  danirer  niav  be  succcssfullv  dealt  with. 


A  man.  nfTEwl  fl7,  who  hnd  the  rhnrfi^  of  arAnai-hont  rnrrylnj*  ona],  w&4 
struck  by  i>  bit  or  coid  hi  \\\v  k-ft  »ye  unil  04ii)i(>  within  forir  hours  to  the 
N.  Y.  Eye  and  Kar  lufimmry  on  Marrh  I5th,  1889.  Tliere  v,a»  a  Uii;erat*d 
wound  ou  the  lower  |Hirt  of  tbtt  r-ontea  throu^li  wrliich  irlx  protruded.  Tlie 
iriu  wiw  excised  und  lliv  wound  carefully  syriiidfiHl  with  »ol.  currwive  »ub- 
lininte,  1  tu  3,00f),  all  the  dirt  removod  ami  bandiu^  aopliod.  T\xv  man  iu- 
Hlxle^l  on  n.-tiinilii^  to  liix  ciuinl-lxMit.  The  tiest  day  Ik-  n>A|>poaret)  with 
acuti'  [MinnphthaliuitiKciipiinraiivii.  Ho  wafl  put  to  IhvI,  fiwt'ly  piirp-U  by  ji 
rutltnrticn  aitd  htit  foiii^iitAti'iiiM  u|i|)lif'ii1.  Aftfr  tun  ilnyi*  loii||rei',  tlio  rffu-tioii 
attaiiii^i  putiT'iiiu  wvi-rity  Ixjtii  in  the  ^liibe  hiuI  iti  the  orhit,  Uiidor  clber, 
emiclwitioii  w«B  iwrfonned,  ami  so  great  was  the  Infiltration  of  the  orbital 
tii!«uei<,  that  the  riju'mtion  wan  very  diflleult,  Teiupunilurv.  Htt  F.  On  the 
next  day.  Man-li  ll'ch.  the  lidK  wore  more  swoHoii  iliiui  bL-foro  uud  tht*  orbital 
tlB»nt-i<  tniirK  innhmtnl  and  VBry  hard.  Tenipemlure,  lOl.j'  P.;  pulite,  M. 
Suhliiiiate  i<o1ution.  I  to  'LUOO,  constantly  applied.  Bromide  of  smlluni  at 
nt^ht.  Thi;  fullowiiip  day.  toitiiM<rntnre  101',  pulxe  ^i  imfTont  «i>%'i>ro  piiiti. 
had  II  had  ni^ht.  watt  a  little  delirimi.'-,  ha.s  a  hafr^in!  and  anxtons  3<m>I<.  LiiU 
uiid  orbital  t iii:*ii(w  very  toinid,  Hkiu  iliwky  rrnl;  tlic  jiarts  very  liiinl  wlien 
pmwwl  u|H>n,  sli){)it  piiriforoj  di«cli»r8i<.  The  swelliuK  ({tvatur  than  before 
the  eve  waff  removed.  , 


'  Man.  n^ed  7(t,  had  bad  one  eye  removed  for  abNoIntc  §tlniiooiiia.  n  year 
later  extnu'tion  of  <»tlaraet,  followed  by  p&iiophthalnUtin  and  death  ou 
twentieth  day. 
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The  geiicnil  Bymptoins  wet*  umtiUrxtly  cerebral  and  th«lr  jfnuitv  d«? 
nmndptl  viBorons  mensitrfi*.  The  intense  phl«<^nonoti«  Uiflaiumution  iii  tbe 
orhit  iniMt  in  noniv  way  In-  w>ntn>llv<I.  Tlit*  fMttieiit  waA  ethfriKed  :  deep  in- 
ci*iot»»  w»«re  made  verticjill y  tlinJUKli  tht*  middle  of  Iwlh  uppurand  luwer  li<K 
«nd  after  they  were  wpUt  in  halves,  the  kiiirv  won  carried  on  tht-  aauH-  phiue 
dt'op  [Qto  the  orbit  uJouif  iho  ruuf  luid  the  flour:  with  the  same  frt'tMloai  n 
htirtzoutal  cut  wiut  mmie  tliri>ii^h  outer  and  inner  aiiglee  and  (leei>  into  tti» 
orbit.  Xn  oullajjctc  of  the  ti.-u4ue8  enduing,  ciit«  wore  mnde  in  diagonal  direc- 
tl4>nA  renrhinir  down  to  tlie  b|wx  of  the  orhit.  Very  moderate  blecKlIug'.  and 
lew  pu!*  ur  uther  iullauiinatory  effuHion  t<*ok  place.  The  ticsute  wt^ro  harvl, 
brawny,  and  yellowifih  ^rtvy.  Solution  of  bii-hloridc,  1  to  1.000,  waa  freely 
syriuteed  into  the  L-avity  and  it  wui  pueked  with  (^uze  suaked  In  the  Mame 
Boluliun.     After  the  opcr.ttion.  temp,  iwr,  pulw  32. 

The  folloM-lni;  night  he  wan  more  comforrnble,  Tho  next  day,  Matvh  Slitt, 
temp.  09°.  pulsfi  08.  Wound  opi«n«?d,  wnsht^l  out.  and  rejMU'ked  with  Kause 
liaturated  willi  xnl.  }iy(l,  >)i(.'hl4)r.,  1  to  I.OOii.  The  Maine  trejitiuent  cuntiniied 
daily,  the  wound  lieinR  opened,  cleansed,  and  repacked  once  in  twonty-ftiur 
huur>«.  Tl^Mietn  of  Ihe  orbit  became  much  eofter  and  the  Hwellinj;  dccUonl. 
t>uring  four  days,  until  tliu  2Sth,  temp.  »8,2"  to  &0.4*,  Been  free  from  |Mun, 
March  29th,  able  to  Hit  up;  t-<>inp.  100',  piil.<ie  (13.  April  -Ith,  sweltlnHand  Inftb 
tralion  at  tiiAsiios  almost  diwippeared;  temp.  1J8.8',  pu1?te  "0.  April  (Itlu  dis- 
chuFK^'d,  and  U>  attend  as  out-|mtit_'nt.  The  Mibliiuat*-  wjlution  waj*  cuutlnu- 
ouifly  k«pt  up  and  nut  until  his  diHchar^e  wba  itH  Btreni^h  reduevd  to  1  tn 
8.000. 

There  seeing  to  me  no  doubt  that  the  patient'e  life  wa»  »aveti  by  the  »ig«r- 
oas.  not  t^>  Miy  hunilr  ineii<IoiiM  glvlnu  vent  to  secretion*,  and  the  [tnwerful 
nntiiteptiei).  The  general  treatiofnt  (•onfil«ted  in  miMlerate  Ktininlation  and  a 
little  bromide.  Anodyne*  were  not  needed.  The  parts  were  so  [uutilat«il  a« 
to  pre«'lude  wearing  an  artitl^'ial  eyf*. 

If  enucleation  had  not  I>een  done,  the  orbital  inflanimatinn  wn*  eevero 
enough  to  render  cerebral  inQitinination  probalile,  and  from  ChiK  eatwe  fatal 
ri'SultH  have  followed.  Only  the  deep  inciNions  and  tlie  powerful  ant isejuiin 
eonUi  have  been  elTe<-tive,  and  to  give  opp<^irtunity  for  them,  removal  of  ihe 
eye  would  have  lieen  neeeeMary.  Hcnw,  I  do  not  rvtfunl  the  enc-uleation  ax 
■^<>utrilJUtlngto  the  risks  of  the  disease,  nnich  leuH  reupuufiible  for  the  cerebral 
Myuiptouia. 


CHAl'TEIi  XY. 
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This  word  dosi-rntites  a  morbid  wmdiliun  which  lias  one  sijrnal 
pt'ciilianLy,  iiatiiely,  hii  liicivase  in  tin*  hanliu'ss  of  the  jjlobt*.  Tlie 
naiiii*  comes  down  from  olden  times,  and  was  employed  UecauRc  in 
certain  advanced  cases  the  pupil  acquii-es  a  jfi-eeniifli  hue  (glaucus, 
green).  Graefe,  who  was  the  lirnl  to  g-ive  any  inl-etliifiblo  idea  of 
this  previously  inexplicable  disease,  recognized  that  unnatural 
hardness  wa.s  a  fact  characteristic  of  the  malady,  and  since  his  llnio 
all  affections  in  which  the  tension  of  the  eye  rises  above  the  nonnal 
de^ee,  are  called  K'huicoinatous.  The  statulanl  of  ocular  tension 
varies  in  its  physio log-ical  limits.  In  women  it  is  normally  less  than 
In  men,  in  ohildit-n  than  in  adidta.  An  average  of  tweuty-flve  mil- 
limetres of  niirrrury,  or  twelve  inches  of  water,  is  normal.  For 
exact  measurunient^i  special  tlistruuienlK  are  used,  called  tonome- 
ters, of  which  several  have  been  made,  but  they  are  not  resorted  to 
in  practice.  We  must,  as  yet,  suriply  rely  upon  the  sense  of  touch, 
and  one  flnger  of  each  hand  is  to  be  lightly  pressed  upon  the  eye  as 
when  feeling-  for  fluctuation  in  an  abscess.  The  sense  of  resistance 
can  also  be  appreciated. althoug-h  lesH  accurately, by  a  single  fln^jer 
pressinj?  the  giuUv  through  the  clo.scd  lid.  Mr.  Bowman  siifrf^eslcd 
a  notation  and  classillcation  as  follows:  for  normal  eyes,  T;  for 
those  with  increased  tension,  T*  ?,  T+i,  T*j.  T*a;  for  those  with 
diminished  tension,  T-!',  T_i,  T_j,  T^.  When  the  sigrn  ?  is  put  be- 
hind T.  it  indicates  a  doubt  as  to  the  real  statii.s.  Mr.  Priestley 
Smith  has  experiiuentally  given  values  for  these  expressions  in 
columns  of  mercury,  but  they  are  only  approximate,  viz.;  that 
while  T  —  ti.S  mm.,  T*i  -  SO  mm.,  ^^.^  =^  7J  mm.,  T^j  =  100  to  125 
mm.  DiETeivnt  observers  might  estimate  the  same  case  variouBly^ 
and  the  sense  of  t^iuch  must  be  educated. 

The  followinjr  subdivisions  of  the  disease  are  recognized:  glau- 
coma simplex;  glaucoma  with  inflammation,  and  thin  uuiy  be  acute, 
subacute,  or  chronic;  glaucoma  hemorrhagicum;  and  secondary 
ghiucoma. 

Syinpf runs.— Olaucoma  St  ntple-x  is  Uw  most  frequent  affection. 
It  is  an  insidious  and  very  slowly  progressive  condition.  It  arises 
most  ufteu  after  Tiiiddlc-age,  and  in  hypermetropic  eyes.    It  has  been 
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seen  in  young  subjects,  and  a  continj<ont  is  found  among  myopes 
(sfc  Fig.  189),  and  wlicn  found  iti  tlirui.tlu-  increase  of  u*iisioii  is 
verj-  inconspli;uous.  Tli«  syinptoins  :ire  as  follows:  In  external 
apponranct!  the  eye  may  be  normal,  exL-ypl  a  notablo  wiiiteiu^s  of 
the  sclera,  with  a  few  eutispiL'tiuus  and  t/urtuuuB  vessels  couiin;er  fi'om 
tliL'-  wkU  niiisflcs.  TJie  utilofioi-  chnmlM'i-  and  iris  may  be  nunual, 
and  the  pupil  a  little  sluggi&h  but  contractile.  Visual  acuteiie^is 
may  or  may  not  be  reduce^i.  C«lur  peiXTption  is  normal  even  when 
acuHy  isgit-atly  ]\^duc^■d.  Th<.'  field  of  vision  will  be  rt'StricteU  \m 
the  nasal  side  to  a  greater  or  less  degree,  and  perhaps  be  curtaik-U 
in  the  remainder  of  the  periphery.  It  can  also  happen  that  scoto- 
mata  are  to  be  found  in  other  portions  of  the  Held,  and  they  may 
lilt  near  the  niaeula  hitea.  The  Iriinion  of  tlie  eye  will  Ijc  m- 
creased.  Periodic  variations  in  tension  are  apt  to  occur  which  ex- 
plain the  occasional  cli:irueter 
of  subjective  syuiptoir.s  and 
for  this  reason  thet-ension  mAf 
at  a.  part.tcular  period  Ik;  prac- 
tically normal,  or-  plus  tension 
even  be  an  exceptional  condi- 
/  ' X"^.'"^''^     tion.     By  the   nphtUalnioscope 

\         -J  >.  the  optic  nerve  will   be   found 

;  hollowed  into  a  cup  or  exca\*a- 

tion;  it  will  have  a  white  or 
grayish  hue;  its  arteries  will 
not  form  contmnous  lines,  but 
some  of  them  will  be  broKen  a« 
they  pa-is  from  their  place  of 
Fiu  i*.-M3ot.iii^i(i.ubiii-.jin*.  entrance  to  the  surhiee  of  the 

retina.  In  extreme  cases  of  optic  excavation  they  seem  to  spring 
from  the  nas:il  side  of  tho  nei-ve,  and  the  faults  in  their  continu- 
ity will  be  cons|)icnims,  (Figs.  U»f>  and  191.)  They  apontaueonsly 
pulsate,  or  do  so  under  slight  preiisui'e.  The  veins  will  be  large 
and  dark.  In  the  inverted  imagv  a  great  degree  of  parallax  is 
given  to  the  arteries  on  the  disc  by  ttwuid-fro  movi.-nients  of  the 
objective  lens;  with  the  upright  imag*-  the  difference  of  level  be- 
tween tJie  edge  of  the  nerve  and  the  bottom  of  the  pit  will  some- 
tunes  amount  to  several  diopt  ries.  viz.,  three  or  even  more.  It  may 
be  roughly  Ktate<l  tliate:ich  I)  ii'itn-sptits  mther  more  than  0.3  mm. 
in  actual  depth,  and  :s  D  =  1  mm.  The  excavation  extends  over 
the  whole  of  the  disc  and  itsetlgcs  aiv  undeix'ut,  which  explains  tho 
partial  disappearance  of  the  artencs  ;is  they  climb,  in  a  somtv 
what  obli(pie  direction,  up  its  sides.  If  then'  has  been  a  previous 
physiological  excavation,  IliLs  will  he  abided  to  the  pressttrc  elfi-ct, 
and  if  the  case  chance  to  be  one  of  myopia,  with  adjacent  choroidal 
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atrophy,  a  slope  of  the  floor 
of  the  pit  in  this  direction 
will  be  obaer\'eil.  It  will  be 
sei?n  1  lijil  the  coii-spicuoiis  ob- 
jective facts  of  glaucoma 
simplex  ;iif  increast'd  ti'U- 
sioii,  iH>ssible  fcduction  of 
central  \ision,  impairnienl  of 
the  field,  especially  on  the  na- 
sal side, a  •general excavation 
and  pallid  look  of  the  opi-ic 
nerve,  and  spontaneous,  or 
easily  escitwl  pnlwittoii  of 
the  ai'teries  on  the  dLsc. 

Thei-e  ajtr  siibjnctive 
syinpLoins  which  are  liable  to 
occur,  yet  aiv  unrertaiii.  Al- 
most always  there  is  a  nota- 
ble diniiniitioTi  in  the  ranfrc 
of  accommodation,  that  Ls,  a 
retirtMiienl  of  the  near-point 
has  taken  place.  Hence  a  re* 
aort  to  lUH'otiiiiioiil^v  strong 
glasses  for  iitailing  has  been 
nJcessiUilcd.  or  ^rlasses  has*e 
had  lo  be  ado[iled  prema- 
turely. Attacks  of  sudden 
obMurity  of  sight  have  taken 
place,  when,  Tor  some  min- 
utes, cverytliinK"  became 
dark,  even  in  good  daylifrht. 
At  times  colored  rings  will 
be  observed  ai'oiind  a  lamp 
or  gas,  Hame.  Home  pamful 
sensatioDS  liavc  been  noted 
about  the  eyes  or  brows.  It 
can  happen  that  one  eye  h:(s 
become  almost  blind,  wif' 
pronounced  ghiucomatu. 
symptoms,  without  havm^ 
excited  the  patient's  suspi- 
cions, of  his  loss.  It  IS  usual 
for  otie  eye  to  be  airwtod  for 
some  time  before  the  other. 
The  disease  may  occupy  as 
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much  as  Ave  to  flrtocn  years  for  it«  full  tli'velopment,  Patirnts  oft^n 
eaii  give  little  iiccuunt  uf  tlie  prviiioiiituiy  Hyi>t]>to[iis,althuuf;li  ihuy 
may  havo  long'  existed.  When  well-cistablishiHi,  it  is  uftpii  mistaken 
in  old  persons  for  senile  cataract,  especially  because  tbe  lens  of  old 
ag«  has  a  smuky  hue.  Tliis  explaiialion  uf  faUiii^  sight  is  coasid- 
ered  adequate,  and  a  resoi-t  to  skilled  advice  is  discouraj?e<l.  Un- 
dor\hi»  mistake  the  patient  is  tokl  to  wait  until  the  siipposwl  eata- 
I'act  shall  be  ripe  boforc  ^oing-  for  relief,  while  the  delay  is  simply 
affording-  time  for  total  loss  of  all  chances  of  recoverj*. 

The  full  developuieui  of  ^'huicuuia  may  be  roiiclied  by  lumple 
coiitinimnce  of  Iho  foreg-oing  symptoms  until  the  so-called  chronic 
or  absoitite  j^laucoma  is  established.  Examination  of  the  field  will 
then  show  defects  upon  any  side  of  the  periphery,  aLlhougb  most 
often  upon  the  nasal  side,  central  vision  may  be  vei*i.'  bad  or  pi-etly 
^o<.l>  wUi)*;  a  slit-like  space  in  the  field  running"  outward  from  the 
centre  may  be  relatively  better  preserved  than  t4ie  macula ;  color 
perception  will  be  good.  There  will  bo  greatly  augmented  hard- 
ness of  the  globe,  a  very  slialloM*  anterior  chamber.  «'it.h  the  pupil 
widely  and  nnetjually  dilated  and  fixed,  the  iris  diseoloivd,  the  cor- 
nea more  or  less  anaesthetic,  not  resenting-  the  touch  of  a  twisted 
thread,  the  lens  may  or  may  not  be  cataractous,  the  pupil  will 
have  a  dusky  or  even  greenish  hue,  the  surface  of  the  globe  will  be 
marked  by  tortuous  and  enlar^d  anterior  cilian.'  arteries,  which 
dip  suddenly  into  the  sclci-a,  and  sometimes  a  marked  plexiform 
arrangement  of  vessels  is  to  be  seen  about  the  front  of  the  ^lobe. 
Should  the  media  be  clear  enough  to  permit  ophthalmoscopy,  deep 
excavation  of  the  nervi-,  with  ahsiMice  of  capillaries  and  reduction 
of  tlie  arteries  to  slender  threads,  with  marked  pulsation  and  tur- 
g-id  veins,  denote  the  extreme  stage  of  pressure.  Often  the  chortiid, 
iuimediately  about  the  nen-e,  undergoes  atix>phy,  and  presents  by 
exposure  of  the  sclera  a  marke<l  ring.  The  patient  will  have  lost 
vision,  both  direct  and  indirect,  almost  or  quite  complet«]y,  and 
have  considerable  pain  in  and  about  the  eye. 

Glaucoma  ivifh  Inftnmmaiion. — Inflammatory  attacks  may  sti- 
per\-ene  upon  glaucoma  simplex  and  may  be  of  various  degrees;  on 
the  other  hand,  an  attack  of  socalled  acute  glaucoma  may  take 
place  in  eyes  which  have  had  no  objective  and,  perhaps,  few  or  no 
subjective  signs  of  the  disease  just  described.  It  is  not  rare  that 
if  one  eye  has  passed  to  an  advance«l  degree  of  glaucoma,  the  other 
and  unmole&t«d  eye  should  have  an  outbreak  of  acut«  glaucoma. 
Moreover,  both  eyes  may  be  simultaneously  attacked  by  such  an 
intlammation  without  noticeable  warning  or  lesion. 

The  symptoms  are  as  follows:  the  person  is  apt  to  be  taken 
during  the  night  with  severe  pain  in  the  eye  and  forehead;  conges- 
tion of  the  scleral  and  conjunctival  vessels  rapidly  develops,  with 
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subconjunctival  opderaa  ami  swelling'  of  the  lids;  within  a  few  hours 
ehetnosis  and  tumefaction  l>ecotnc  oxtronic,  nml  pain  in  the  head 
and  cyo  intense.  Then;  may  be  serious  constitutional  symptoms 
in  rise  of  tenipurature  and  pulst'-,  ,in  vuiiiiting',  and  tokens  uf  a 
Ho-called  bilious  attack.  On  inspection  of  the  eye  the  cornea  may 
Im;  hazy,  althoiig-h  it  may  bu  clear,  as  I  have  verified ;  the  aqueous 
will  be  turbid;  the  iris  and  lens  pressed  t-oward  the  cornea,  itduc- 
ing^  greatly  the  depth  of  the  anterior  chamber;  the  pupil  will  Ixs 
obscured  and  dilaUHl;  the  iris  discolored,  and  diminished  to  a  nar- 
row ring.  It:  is  not  easy  to  feel  thi"  tension  thniiigh  the  swollen 
lids  and  chemosis,  but  after  pressing  tln*ougli  the  b(i«;«ry  tissues, 
the  globe  will  oJfer  preat  resistance  to  the  tuuch,  and  the  pressure 
will  be  painful.  A  view  of  the  fundus  is  often  iuipracticable,  and 
always  imperfect,  biHrause  of  the  turbidity  of  the  inetlia;  but  the 
optic  nerve  is  ofteu  i-ed,  and  usually  not  excavated  (if  tJie  attack 
be  the  first  one);  pulsation  of  arti-ries  on  the  disc  can  seldom  be 
jnade  out,  but  it  is  to  be  expected.  The  inHammatory  efTiLsions  are 
chiefly  serous,  but  adhesions  of  the  iris  may  occur,  although  not  so 
marked  as  in  onliiiary  ii*itia.  Purulent  exudation  and  decidedly 
plastic  exudations  do  not  appear.  Of  eourst^  vision  is  grreatly  im- 
paired, and  sometimes  Is  wholly  annulled  wJtlun  a  few  hours.  It  is 
not  to  "be  expected  that,  under  such  circurastauces,  a  careful  exam- 
ination of  the  field  can  be  made. 

Subacute  glaucoma  is  a  phase  in  which  vascular  engorgement 
in  the  ciliar>'  region  is  "more  or  less  pronounced,  the  iris  altered  in 
texture  and  appearance,  sometimes  disptayiuf,-  an  erratic  and  con- 
sjHcuous  vessel  upon  its  surf.aee,  the  anterior  chamber  sliallow,  the 
pupil  enlarg(?d  and  sluggish,  tension  augmented,  the  vitnmua  often 
hazy,  the  pit  in  tlie  nei've  and  its  puliur  and  the  displacement  of 
vessels,  decided.  The  case  simply  exhibits  moderate  degree  of  vas- 
cular obstruction  and  hypenemia  and  there  may  have  been  some 
sharp  pain. 

Chronic  glaucoma  presents  a  picture  already  mentioned  as  the 
advanced  state  of  glaucoma  simplex.  "We  may  or  may  not  have 
conspicuous  vascular  symptom.i,  hut  wo  shall  seldom  fail  to  find  in 
the  vessels  of  tlie  ciliary  region  great  fulness  and  tortuosity  of  the 
principal  branches,  and  the  abrupt  way  in  which  lliey  spring  from 
the  sclera,  or  are  convoluted,  will  arrest  atl-eution.  Added  to  Iheso 
will  be  all  the  tokens  of  intraocular  pivssurc  above  staled.  Glau- 
coma absolutum  is  the  name  used  foi'  the  final  state.  Tliei-e  may 
be  cataract,  and  in  some  instances  there  are  equatorial  staphylo- 
mata  at  this  period.  There  may  be  no  j>erception  of  light,  or  only 
within  a  small  fl4*ld  and  there  is  often  distressing  pain.  Secondary 
degeneratiojis  may  occur,  in  hemorrhages  within  the  eye,  ulceration 
of  the  cornea,  keratitis  bullosa,  and  sometimes  atrophy  of  the  globe. 
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Ohtucoma  Hemorrhagic%un.~VnAi:v  this  name  is 
class  of  cnsies  which  nii^hl  in  strictnoAS  bo  set  down  ai 
of  secondary  sl^i't'"'"^-  Tlicry  fa  etfusiun  of  blood  in  the 
oplic  DLTve,  and  sttiiii-tinips  in  the  viLrt'<iu8.  It  is  genoqfi 
thikt  DO  prcUminnry  si^s  of  gtaucomu  have  uccurntl,  bulH 
loes  of  siglit  Vfi  followt'd  in  »  littlt'  tinii^  hy  puin  ami  inflamn 
symptoms.  The  pomt  of  distinction  bt-tween  this  lesion , 
^Inucoinii  is  that  the  lutts  of  sight  preccdi.'S  by  some 
acute  inflammatory  attack.  On  i-xaniination.  tho  i*y* 
<tv;i.scd  U'nsion  nnd  turbid  media,  whiU*,  if  ilu>  fundus 
patches  of  eict.nivasation,  more  or  less  extensive,  will  bsj 
The  pupil  will  be  slii^^risb,  and  trri^ater  or  less  ciHnr>'  h.^ 
exist,  but.  f*reat  varii'ty  may  be  found  in  the  symptoms, 
to  be  dwelt  on  is,  that  in  these  cases  the  hcmorrhn^  is 
of  the  outbreak  of  acute  Bymptoms,  and  there  may  ha^ 
g^laucomatous  si^s  previously.  One  eye  alonL*  is  usually  a 
and  the  other  is  free,  while  in  the  fonus  previously  mention 
tyca  partake  in  succession,  ll  has  seemetl  to  me  quite  cpi 
some  cases  thai  the  iK'^itminj?  of  the  morbid  pruces.'^  w.is  v\\ 
of  retinal  ai-teries  with  consecutive  hemorrhage,  ;ind  thai  tl 
comntous  outbivak  ensued  bi^caus**  in  .svich  pt;rsons  t  he  vesse 
athertimatuus,  and  could  not  readily  adjust  tbem.selvps  to  I 
tui-l)anci>  uf  the  cirt^ulatiuu.  The  usual  pluises  of  ^louconi 
hiinm  ensue,  and  in  Ktnnc  instances  the  lens  may  nut  ut 
opaque  but  dislocated. 

Qiaucnmu  Sfcuntlariutn.—  By  tliis  is  meant  mcn-as 
ocular  tr-nsion,  consecutive  to  some  other  disease.  It  eiisui 
staphyloma  of  the  cornea;  uft<'r  wounds  with  incarceration 
iris;  aft-i'r  total  occhision  of  the  pupil,  i.e.,  complete  po 
synechia;  after  operations  for  cataract,  with  false  nieinhiiuii 
the  pupil;  as  tlic  result  of  wounds  of  the  lens,  causinf;  it  to  i 
swell;  after  dislocation  of  the  lens  forward  in  fi-ont  of  the 
backward  inlv  the  vitreous  (iliustnitions  of  the  latter  cnmJii, 
found  in  the  after-history  of  reclination  of  cataract);  it  follow 
the  growth  of  intra-ocular  tumors.  The  conditions  called  hnf 
■!»««  and  hydrophthnlmus,  which  may  or  may  not  tx'  cong 
aiv  speciinens  of  secondary  glaucoma.  In  them  the  whole ;; 
enlaixecl,  espeeially  its  front;  the  cornea,  expinded  mto  a  b 
form,  and  very  thin — it  may  be  bluish  and  siMni-tmnsparent,oa 
the  boimdary  between  it  and  the  sclera  ninnot  be  deftued;  I 
ary  ix'^iun  is  widened  and  bluish,  ami  may  project  in  noduU% 
anterior  chamber  is  of  ^reat  depth  and  width,  the  iris  tbinii' 
discolorwl,  in  spots  its  tissue  may  have  sprunjr  apart  into  hoi 
tbe  pupil  be  adhei-ent  to  the  lens,  as  is  commonly  the  case,  t 
will  be  pn-ssed  forwai-d  at  the  periphery,  while  the  pupillan 
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tiein^held  down,  will  be  at  the  bottom  oF  a  little  pit.  The  pupillary 
area  may  be  filled  with  exudation,  and  the  lens  be  opaque.  Gen- 
mSk^,  no  view  can  be  had  of  the  deeper  parts  of  the  eye,  and  sight 
il  wanting,  or  reduced  to  perception  of  lig-ht.  I  have  seen  a  trau- 
matic case  which  was  caused  by  an  entanglement  of  the  whole 
papillary  margin  in  a  central  wound  of  the  cornea,  and  the  iris  was 
i^oUy  applied  to  the  posterior  surface  of  the  cornea.  The  pos- 
terior chamber  was  enormously  developed,  as  the  anterior  chamber 
usually  is. 

Difignosis. — No  words  are  necessary  in  addition  to  what  has 
already  been  stated,  to  set  forth  the  distinctive  features  of  a  well- 
marked  case  of  glaucoma  of  any  type.  But  there  are  some  condi- 
tions under  which  the  recognition  of  the  disease  may  require  care- 
ful attention. 

The  first  to  be  mentioned  is  during  the  early  period  of  glau- 
coma simplex.  No  dependence  can  be  placed  upon  the  external 
ngnfi,  because  the  eye  looks  healthy.  Central  vision  may  be  nor- 
mal, or  nearly  so,  and  subjective  symptoms  are  obscure  or  have 
been  unheeded.  Tension  may  be  doubtful.  We  are  then  shut 
up  to  two  symptoms,  viz.,  the  appearance  of  the  optic  nerve,  and  a 
careful  scrutiny  of  the  visual  field.  As  to  the  nerve,  the  excava- 
tion may  be  partial,  involving  only  tfie  temporal  half,  and  the  nasal 
side  may  be  of  normal  level  and  red.  There  may  be  a  vortical  dip 
between  the  two  levels,  and  the  vessels  climb  over  the  steep  edge 
partially  concealed.  The  depressed  side  of  the  nerve  will  be  white, 
dotted,  and  resemble  atrophy,  the  lamina  cribrosa  being  distinct. 
There  ma}'  be  spontaneous  venous  pulse,  and  the  arterial  pulse  be 
easily  evoked.  To  get  this  symptom  to  the  best  advantage,  use  the 
upright  image;  hold  the  ophthalmoscope  in  the  left  hand  if  exam- 
ining the  right  ej'e,  and  use  the  thumb  or  forefinger  of  the  other 
hand  to  both  keep  up  the  lid  and  make  pressure.  Much  import- 
ance attaches  to  the  facility  with  which  arterial  pulsation  can  be 
produced.  In  mapping  the  field,  use  a  small  bit  of  chalk  or  card 
about  ten  millimetres  square,  and  avoid  strong  light.  If  the  pa- 
tient be  made  to  face  the  window,  a  limitation  of  the  field,  which 
would  not  otherwise  be  manifest,  may  be  developed  by  the  glare. 
The  perimeter  is  indispensable,  because  the  peripheral  part  is  the 
suspicious  region.  Limitations  occur  most  often  on  the  supra-nasal 
side,  and  any  region  of  the  nasal  side  is  more  likely  to  suffer  than 
the  temporal.  But  this  rule  is  far  from  being  of  general  appli- 
cation. The  most  diverse  kinds  of  encroachment  will  be  found. 
Scotomata  may  exist  and  no  peripheral  limitation.  These  can 
be  best  determined  upon  a  black-board,  and  intelligent  patients 
will  sometimes  describe  them  better  than  the  physician.  The  ex- 
istence of  central  scotoma  is  not  excluded  by  possession  of  vision 
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=0.4.  A  patient  has  saki  to  mc  tlial  on  li^htinj,"  a  kerosene  lamp 
only  l<h<!  brigtiiiti!KK  could  be  st'vn,  ivhilo  she  could  not  discern  the 
Oame.  On  niakiiijLr  this  patiunt  face  Ihu  window,  a  central  scotoma 
was  readily  [ouuU,  which  was  not  Utit«vt«d  with  hvr  back  to  the 
li^ht.  The  liability  to  niistakt*  in  the  cases  now  considered,  is  in 
rt'^ird  to  airophj*  of  the  optic  Tier\e.  This  may  furthcy  he  en- 
hanced by  the  presence  of  cerebral  symptoms, such  iis  dizziness  and 
hiiadache.  llie  tcsiun  in  both  cases  is  undoubtedly  in  the  optic 
nerve,  while  for  glaucoma  the  symptom  to  be  chiefly  valued  is 

ready  pulsation  of  tlio  ret- 
inal arteries  — of  course 
supposing*  that  increased 
tension  cannot  with  cer- 
tainty be  felt;  the  limitation 
of  field,  if  discovered,  will 
not  be  decisive.  The  exca- 
vation which  belongs  to 
atrophy  is  shallow  and  has 
a  gradual  slope,  white  that 
of  jErlaucoma  is  steep  or  even 
undercut.  Physio lofrica I  ex- 
cavation (see  Fijf,  19S)  is 
])artial,  usually  central.and 
if  extensive  will  not  occa- 
sion hesitation  if  the  visual 
Held  be  carefully  tested. 

NatwitbiitHiidmK  the  tieem- 
injc  cutitrudirtiun  uf  »yriiptuiiiB 
and  confuoion  in  diaiCtiwis,  tli« 
rnllowhiif  faofft  must  bevtated: 
Aiiyoiwuf  the  tbrve  objective 
mgm*  of  mrnwsfHl  teiiskin,  of 
iLrteridl  |iiiIk(*  hihI  of  hii{»iiiVtt 
Qdd,  are  liable  to  be  M-antinj;. 
Tho  puNWMiidn  of  nnniinl  tcii- 
ftluii  is  by  no  nioatis  nrv,  mwwured  bj-  on  ab)ioIuI«  Htaiidurd,  yet  outupiuvd, 
as  In  alwnyj.iiii|wrative.  wich  the  other  eye.  Ilierc  will  i-oiiiimmly  be  n  Blik'ht 
excem  in  the  aJTet-twl  eyv;  «ipw:islly  note  this  in  iiiyoph-  eyen.  Again  I  have 
•een  glauoouiii  Hupvn-ene  upon  nveltis  aero«n,  ajkI  the  dlntincttve  afgn  ponii«l 
only  In  Rpontuiecas  arterial  pulsation  on  th<>  optic  ilii*.',  whild  tmiitlun  wm 
■ppATOUtly  iiormiU  and  rwhicd  viximi  KxplaiiHHl  by  th*«  prewyloiit  iiill.iiunia- 
tioii.  In  the  Mmc  patient  1  hrre  wag  no  exravatJon  of  th*  nerve,  as  bappen^i 
111  pure  Inlliuumatory  ifhiticoiiiH. 

ThefcreAt  varlutioiiB  hi  vinual  field  uiid  in  KCutoiiin.  ajid  in  x\w  ilfUTwwt 
centrftl  vfrion  Iihvp  been  mentioned.  It  must  not  be  footoUc"  thai  Klmirnma 
mAy  «H>-«xi8t  with  vision  1. 
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Chronic  glaucoma  ought  not  to  be  confounded  with  senile  cata- 
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met,  yet  this  too  oftMi  hiippens.  Real  cataract  may  coexist  with 
g^laiicoina,  but  will  be  scl-ii  by  obliq^ue  iUuiiiiuatioji.  and  corlainJy 
be  discovered  if  the  oplithahnoscopic  mirror  is  used.  Palpation 
will  easily  prove  that  the  pt'obe  has  become  hard,  and  the  pupil 
will  s-enerally  he  dilated.  No  ndianco  is  t^  he  placed  on  the  sniokj' 
hue  of  the  hms,  heraiisi-  this  belongs  to  its  senile  condition.  There 
will  be  cause  for  suspicion  in  defective  light- perception,  and  In 
inipairnmnts  of  the  Aeld,  neither  of  which  signs  exist  in  simple 
catamct. 

Acute  inflammniory  fflaucoma  may  be  confounded  with  iritis. 
The  distinctive  features  will  be  the  vehement  pain,  the  plus  ten.sion, 
the  sini<U-ri  and  remarkable  reduction  of  siy^ht,  the  intensity  of  the 
hyperoeniia  and  oedema,  with  dilated  pupil  and  the  absence  of 
adhesion.  I  have  seen  a  case  of  subacute  ^lancoina  with  pustcrier 
synecliia?,  which  had  arisen  durins'-an  acute  attack  not  Ion;,--  pi*e- 
cedent^  Such  a  conciirrence  is  uncoinnmn,  and  indicates  that  rare 
must  be  given  to  ri etc rnii nation  of  the  tension  as  the  important 
feature.  Under  such  conditions  the  ophthalmoscope  will  not  help 
us,  because  uf  the  turbid  statu  of  the  media. 

Prognosis.— Th^  disease  tends,  with  more  or  less  i-apidity,  to 
total  loss  of  sijrht.  The  cases  of  glaucoma  simplex  progress  for 
years,  with  slowly  creeping  failure  of  sight.  If  an  acute  inflam- 
matoi-y  attack  take  place,  sight  for  the  time  may  be  wholly  abol- 
ished, and  it  may,  wliL'ti  the  storm  is  over,  return,  hut  In  reductnl 
quantity.  It  may  never  mturn.  Both  eyes  will  eventually  bwomo 
concerned.  For  hemorrhagic  glaucoma  no  good  result  for  vi.sion 
can  be  expected,  and  the  eyeball  will  often  have  to  bo  removed. 
For  secondary  glaucoma,  every  case  must  be  judged  by  itself;  but 
the  tendency,  as  in  all  other  forms,  is  to  a  bad  i.ssni:?. 

How  far  the  naturally  bad  prognosis  may  be  inodifled  by  treat- 
ment will  be  subsequently  related. 

Etiology  and  PtifkngmPitis. — Attacks  of  acute  glaupomn  may 
occur  during  recovery  from  acute  rheumatism  with  heart,  lesion,  as 
I  have  seen  in  a  young  womaTi  of  twenty  years;  the  eye  alfecti^ 
was  greatly  myopic  and  was  puslied  forward  conspicuously  by  the 
inflammation,  suggesting  an  infarction  or  embolism.  I  have  also 
seen  it  occur  in  both  eyes  in  a  case  of  chronic  cerebral  disease  whose 
precise  character  was  not  ascertained,  and  in  which  the  arteries  at 
the  base  of  the  brain  were  enmplei;ely  atheromatous.  Usually  we 
must  look  for  explanation  to  tlie  tissues  nf  the  eyeball  alone,  and 
we  find  oui-selves  confronteil  by  a  diillcult  problem.  Innumerable 
skilful  examinations  of  blinded  glaucomatous  eyes  have  been  made, 
but  the  complexity  of  the  lesions  has  demonstrated  that  the  key  to 
the  whole  is  not  simple. 

Glaucoma  Is  hy  far  most  fraquent  after  middle  life.    Out  of 
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33-3  cases,  138  occurred  between  no  and  69;  one  nt  10,  one  at  19 
yeai-s  ot  Age  (Oalleu^ra).' 

The  followtnjT  figures  arc  from  Dr.  Knajip's  clinic  (Trans.  Am. 
Oph.  Soc.,  iRsn): 

Out  or  674  glaucoma  patients 

353  were  operated  on.    Tliese  patients  Iiad 
464  ^laucoiimtuutf  eyes.    It  Tollows  thai: 
340  patients  had  one-sided  glaucoma. 


112 

44 

''      doublL^idi^l  ^Ifiuconia. 

From  10  to  19  years. 

.    .      3 

Fi-oiii  60  Lo  69  years,  . 

.     89 

"       20  "  29 

It 

.    .    11 

"      70lo79      "      . 

.     28 

"       30  "  39 

ir 

.    .    38 

"      80  "  89      "      , 

3 

"       40  «  49 

■  1 

.     .     60 

•'       50  **  fi9 

■( 

.     .  130 

353 

Forms  or  g-lauconia 

in  464  cafMt: 

Fulminant^ 

.      4 

Secondary, 

.     Ifl 

Acute, 

.    63 

Prodromic, 

•       1 

Subacute, 

.    26 

Absolute,         ,       . 

.     55 

Cliroiiic,    . 

.  326 

Hemorrhagic,  . 

.      9 

464 

Operations; 

Posterior  ficlerotomy. 

1 

IridectomfeB, 

_ 

.  367 

Paracentesis,  . 

.       1 

Sclerotomies, 

, 

.     87 

Optico-ciliary  neurectomy,  1 

Enucieatiuns, 

. 

.     16 

413 

413  operations  ou  464  glaucomatous  e>'es. 

Usually  one  eye  is  alTecteil  after  the  otlier.  In  some  cases 
heredity  is  distinctly  inlUu'ntial  (chronic  glaucoma,  girl  ret-  IT, 
among  whotte  ancestry  the  disease  was  found  for  four  generations; 
Harlan).  Hypei-opic  i-yes  are  most  frequently  alfected,  and  about 
in  the  proportion  of  two-thirds  of  the  whole,  while  myopia  gives 
mor«  than  twice  as  many  as  einnietropia,  or  about  one-fifth  of  the 
wliole  (Oalleiiga.  1.  c.). 

Statistics  by  Dr.  C.  S.  Bull  in  00  cases  <^.  V.  Medical  Jounial, 
Aug.  10th.  1889)  give  as  regards  refraction  of  180  eyes,  with  simple 
chronic  glaucoma  r 

M+Am  =  8 
Phthisis-bulW,  8 
Cataract,  18 

Not  included, 3 

H+Ah    =    24  ~[ao 

Astigmatism  appears  in  36  eyes,  or  in  twenty  per  cent. 

'  Areh.  of  oph.,  zv..  941,  1866, 


Neuralgria  of  llie  fifth  nerve  sometimes  is  potential  (OriinhaiBren 
and  Hippel  demonstrated  inci-ease  of  ocular  tension  by  Irritation 
of  tlic  trig^'uiinus  in  rabbit*).  Emotional  oxciteiiicnt  oftt-n  pi-ccedes 
or  pHKripitatc's  iin  iicute  attack:  anger,  fear,  etc.  Suppression  of 
habitual  diHcliarjreSr  gout,  ai'lerial  atheroma  have  their  ulfect 
(Mooren). 

"Whatever  the  remotu  or  exritin;?  cause  may  be,  wo  have  to  ex- 
plain the  exajtfjrerated  tension  eilJiei'  by  an  excessive  supply  of 
intraocular  Jluid  or  by  its  diminished  outflow,  or  by  a  mixture  of 
both. 

The  state  of  the  antorior  chamber  is  thus  narrated  by  Dr.  Bull, 
Lc: 

Shallow  in  one  eye  in  3-1  caaes. 
8li;illo\v  in  both  eyes  in  41  cases. 
Normal  depth  in  xTieyes. 

Entii-ely  abolished      in  28  eyes. 

The  conditinn  of  the  lenses  is  thus  stated: 

Ti-ansparcnt  in  122ej'ca. 

Sli^^ht  peripheral  opacities  in    3&  eyes. 
Advanced  cataract  in    IS  eyes. 

Increaswl  torision  and  excavation  of  the  papilla  an^  the  conspic- 
uous si^s,  and  while  it  is  asserted  that  glaucoma,  as  evidenced  by 
the  excavation  of  the  nei*\-e,  may  occur  without  plus  tension 
(Mauthnerj,  this  .npplies  only  to  exceiftional  cases,  as  1  have  veri- 
llttd;  excavation  of  the  norve  of  the  glaucomatous  type  depends 
upon  intraocular  compression,  even  1  hough  it  may  perhaps  be 
promoted  by  natur'al  weakness  or  palhulog-ifal  softeniiit;  of  the 
structure  of  the  lamina  cribrosa.  This  has  been  experiuient^ally 
]>roved  to  be  possible  {Tj,aker).'  On  the  (piestion  of  increased  ten- 
sion, Dr.  Bull's  statistics  are  valuable,  1.  c.    Out  of  ISO  eyes: 

Intraocular  tension  was  increased     in  both    eyes  in  T5  cases. 

"  "  u  ..  i,j(.i^yst.ii     i[]  I'igiit  eye  alone  in    8  cases. 

"  increased 

"  normal 

**  •■  •'  "  normal 

"  "  •*         **  normal 

"  '*  "  "  diminished  in  right  eye  alone  in 

Tlio  principal  ouUels  for  the  tluids  of  the  eye  are  the  canal  of 
Schlemm,  the  choruidal  vein.s  (emissaria).  the  lymphatics,  and  the 
slieath  of  tlie  optic  nerve  which  coinuiunicates  with  the  hyaline 
canal  of  the  vitreous  (Stilling').   Whatever  hinders  outflow  through 

'  KILiiHtche  Monftt-h latter,  xiiv.,  Miiy,  18H(1.  "  "~ 

■  "  L'eWr  die  Gt*utw«  (Its  OlftukoiuB,"  Bvridit  Upbth.  U««elL  zu  Heidel- 
berg, p.  a?,  ivm. 

33 


in  h?rt     eyo  alone  in 
in  both    eyes  in 

in  right  eye  alone  in 
in  left     eve  alorif  in 


6  cases. 

3  cases. 

4  cases. 
8  cases. 
2  cases. 
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thcsR  channels  will  cause  accunmlation  of  fluid  and  increased  ten 
sfoD.    A  natural  sequence  will  be  **xcavation  of  the  optic  nenV 
env'orjn-ment  of  tlie  emiinctory  anterior  ciliary-  and  other  vessels.' 
dilat.itioii  of  the  pupil  and  amtstbesia  of  the  cornea  by  impairment 
of  nerve  function;  and  as  the  origrin  of  the  pressure  is  behind  the 
lens,  the  anterior  chamber  becomes  shallow  by  advanccineni  of  the 
tens  and  Ins.    Tlu'  slrftrliinff,  which  the  flbi*es  of  the  optic  nerve 
uii(ler^>  in  beinjr  pushed  back,  accouiitb  for  the  impaired  vision 
both  peripheral  arul  antral,  and  this  natui-ally  increases  with  ad- 
vsince  of  the  disease. 

Among   the  pathological    lesions  which  are  recognized  are 
inflaramator\-  changes  at  the  junction  of  the  cornea  nnd    sclera' 
both  suiwrlicial  and  deep  and  also  affectinf?  the  un^Ie  of  the  an' 
tenor  chamber  and  the  peripherv  of  the  iris.    The  latter  becomi-s 
adherent  to  the  periphery  of  the  cornea  and  partially  or  wholly 
seals  lip  the  space  of  Fontana.    This  lesion,  lirst  pointed  out  bv 
Weber  in  18T4,  has  attracted  gTKil  attention.     It   is   tiow,  how- 
ever, believod  to  be  many  times  a  sequence  and  not  a  cause  of 
g:la.uconia.    The  most  important  result  of  these  changt^  is  partial 
or  total  occlusion  of  the  vessels  composing  and   entering  into 
the  canal  ol  8chleiuin.    A(lde<l  to  this  and  increasing  the  obstruc- 
tive effect,  is  the  occurn^ncc  of  inflammatory  tissue  upon    the 
periphery  of  the  iris,  causing  its  adhesion  to  the  borilev  of  the  eor- 
nca.    Sometimes  this  peri(»heral  synechia  is  comparatively  broad 
as  was  pointed  out  by  Weber  and  Knies,  but  such  is  not  ahvavs 
the  ca.se.    The  tissue  of  the  iris  is  said  by  Ulrich  '  to  become  bciV- 
rosed  and  less  capable  of  transudation  of  fluid.     Priestley  Smith 
has  drawn  attention  to  the  increased  size  of  the  lens  in  old  uge  and 
the  consequent  reduction  of  the  circuuilental  space.    He  has  verv 
elaborately  argued   in   favor  of  this  circinnstance   as   beinj?  the 
chief  and  almost  only  efficient  cause  of  glaucoma.     He  has  made 
numerous  nieasuiTinenta  of  the  lens  at  various  ages  and  ptuTonned 
many  experiments.     But  outside  of  Givat  Britain  his  views  ai-e  not 
deemed   conelusive.     See   British  Med.  Journal,  IHH9,     The  com- 
bined eJTect  of  the  coTiditions  enumerated  is  to  hinder  the  flow  of 
fluid  from  the  vitreous  and  from  the  jjosterior  chamber  forwanl 
and  its  final  emission  at  the  ang'le  of  the  anterior  chanibi^r.     Un- 
questionably great  importance  attaches  to  the  leaious  now  i-eferrcd 
to,  hut  the  present  opinion  dw^  not  regard  them  as  belonging  to 
the  early,  but  rather  to  the  more  fully  developed  pha-sos  of  g-Iau- 
coma,  and  that  they  do  not  explain  the  be^nning-  of  the  increased 
tension,  but  contribute  to  its  advance. 

Tlie  vessels  of  the  ciliary  Ix^Iy  as  well  as  of  the  iris  (Braileyl  ar»» 

said  to  be  degenerated  and  the  ciliary  prttcesses  are  engorged. and 

'  Areldv  fDr  OpMli..  xxx.,  Iv..  WH.  1884.  ~ 
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in  the  vessi^Is  of  Mite  region,  incltidin^  the  canal  of  Schlemm,  a  largn 
accumulation  of  pigment  takes  place.'  The  flbi-es  of  the  ciliary 
muscle  become  atrophied.  The  choroid,  especially  in  its  equatoriU'L 
parts,  shows  inflammatory  and  atrophic  changes  and  more  partic- 
ularly In  the  outer  layers,  i.e.,  in  the  large  vessels,  and  they  can  be 
traced  backwani  to  iho  so-calliul  sclei-otico-choroidal  ring*  or  plexus 
which  supplies  the  sheath  of  the  optic  nerve  near  the  lamina  crib- 
rosa.  The  chorio -capillar is  may  become  atrophied.  The  rense  vor- 
ticosw  become  thickened  and  their  calibre  more  or  less  occluded  by 
hyperplasia  and  out^'rowlhs  of  the  endothelium.  We  have  in  these 
choroidal  conditions  ractora  for  both  increased  secretion  aud  abated 
excretion.  The  sclera  shows  evidences  of  inflammatory  action 
propagated  from  the  choroidal  vessels,  and  it  becomes  mon^  n'sist.- 
ant  than  normal;  while  Coccius  and  Wedl  have  observed  its  fatty 
degeneration.  The  supra-choroidea,  which  is  a  large  lymph  space, 
becomes  more  or  less  obliteratwl  by  adliesiuns. 

The  vessels  of  thi'  optit;  nervr  often  show  signs  of  inflammation 
in  thickening  of  the  adventitia;  but  this  seems  to  bo  the  elfect  of 
the  iuilammatiuii  of  the  nerve  slieath  (the  inner  sheath}  which  has 
come  from  the  choroid  by  way  of  tlie  sclero-choroidal  ring.  From 
the  same  cause  it  sometimes  follows  that  the  lamina  cribrosa  lo.scs 
its  resisting  power  in  some  measui-e. 

Thft  above  vascular  changes,  especially  those  in  the  choroid,  in 
their  totality  go  far  to  explain  the  various  featurt^s  of  glaucoma. 

It  remains  to  add  that  the  peripheral  part  of  the  retina  is 
always  diseaseil,  shusving  tliickening,  cystoid  degeneration,  atro- 
phy, imniigratiuEi  of  pigjuent,  disappearance  of  the  bacilli;  all  of 
which  are  explained  by  the  contiguous  choroiditis.  In  older  cases 
changes  extend  farther  back  upon  the  retina  and  cause  thickening 
of  the  vessels,  sclerosis  of  the  connective  tissue  and  degenerative 
changes  of  the  nerve  elements.  The  vitreous  may  show  lesions 
such  as  follow  choroiditis;  sometimes  it  is  detached,  but  in  general 
its  condition  is  normal.  Tlu-  ciliary  nerves  become  diseased,  espo- 
cially  in  the  etiuatorial  region,  ami  as  they  emerge  with  tlie  ven£e 
vorticosiK  througli  the  sclera.  Atropliy  of  the  ciliary  muscle  is 
common,  ;ind  Schoen  attempts  to  account  for  excavations  of  the 
optic  ner\-e  of  whatever  kind  by  tmction  of  its  fibres.  Javal  es- 
pecially insists  on  the  influence  of  strain  of  accommodation  in  pro- 
moting glaucoma.  Rome  foundation  exists  for  these  views,  but  we 
cannot  appot'ti4m  to  them,  as  yet,  their  just  merit.  For  recent  and 
elaborate  studies  upon  the  etiology  aud  pathogeuesis  pf  glauconm, 
see  references  below." 


'  Much  of  the  de«<*ription  now  ^Iven  \»  tiiki'n  from  Birntwichur  ami  Cz«r- 
mak,  fTraeffio  Arrli.  mrOphth..  xxxii..  11,  18J*. 

•  Girrib»cli«r   »ii<l    Cwnimk,  Oraefe's  Areb.,  ixxj.,  Abth.    i.,    387,  1885; 
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Treatuiont, — ThL' merit  of  havmg  discovfi-eil  that  iriilcctomy  is 
capabk'  •}!  curini;  ^■'luucuuia,  stuinps  ttiL-  iiuuii'  uf  Gfuere  wiih  uo* 
(lylnsr  honor.  Up  to  his  time  no  remedy  was  known,  ami  now  do 
remedy,  except  an  operation,  is  or  positive  vahio.  The  experience 
of  thirty  year's  has  in(JicaL4-tl  some  (»r  the  limitations  of  the  oiiein- 
tion,  and  has  abated  some  of  the  hopes  which  wert>  at  first  chehshuU. 
The  mode  in  which  alone  it  can  be  eirective  w;is  pointed  ont  by 
Gniefe,  viz.,  that  till!  incision  must  be  in  the  extivin*-  limit  of  the 
anterior  chamber,  and,  therefore,  either  at  or  one  millimetre  behind 
the  transparent  edy:e  of  the  cornea.  It  must  be  as  nearly  pcrpen- 
diciilar  to  the  surface  as  avoidance  of  the  iris  will  permit.  It 
should  he  from  six  to  nine  millimetres  in  lcn;?th.  Givat  cjire  rawst 
he  taken  t<)  pi-event  the  an;2:!es  of  the  coloboina  from  In-ing  caught 
HI  tlie  wound  (sometimes  putting  in  a  spatula),  and  the  iris  must 
be  exeised  ekiso  to  the  surface.  Generally,  two  stnikes  of  the  scis- 
sors are  needful,  and  the  iris  must  be  well  drawn  out  before  lieing 
cut.  The  incision  may  be  made  with  u  lance-knife,  or  by  a  narrow 
Graefe  catai-uct-kuife;  the  latter  is  belU^r  suited  to  ciises  with  vei-j' 
shallow  anterior  chamber.  The  knife  must  be  extremely  sliarp 
and  have  as  perfect  a  point  as  possible,  especially  if  it  iw  a  lance. 

Another  operation  is  sclerotomy.  There  are  two  ways  of  doing 
it:  one  is  t«  make  an  incision  with  a  lance-knife,  but  this  is  not  to 
be  recotnni ended,  IxMjause,  if  large  enough  to  bu  elTectii-e,  prolapse 
of  iris  is  aFmosl  unavoidable,  and  is  dis.'istrous.  The  suitable  man- 
ner is  that  uf  Weeker.  The  pupil  is  bro\ight  to  decided  contraction 
by  escrine,  and  if  incapable  of  decided  contraction  sclerotomy  slioultl 
not  be  attempted  tn-cause  of  the  probability  of  prolapse  of  iris.  A 
Graefe  cataraet-knire  is  ent«'rc<l  at  the  angle  of  the  chnmhcr,  about 
two  millimetres  above  or  below  the  horizontal  meridian,  is  pushed 
across,  and  emergi'S  on  the  opposite  side  at  a  corresponding  point. 
The  incision  is  carried  onwanl  by  a  lo-and-fi-o  motion,  until  tlie 
summit  of  the  arc  is  almost  rejiche*!.  Then,  by  turning  the  edgn  of 
the  knife  forwartl.  all  thu  aipieous  is  alloweil  to  eseaiH",  and  the 
knife  cautiously  withdrawn.  An  undivided  bridge  of  hmbus  about 
thive  nidlimetres  long  is  left,  and,  by  careful  mauagetuent,  the  ins 
is  neither  wounded  nor  prolapsed  (sec  Fig.  I9S},  The  operation  is 
usually  done  upward  not  downward  as  in  the  cut.  With  a  very 
sliallow  ant^Hor  chamber,  it  might  be  impossible  to  carr;i*  out  this 
operation.    The  efficacy  of  the  proceeding,  however  perfonued^  is 

Oraer^'H  Art4i..  xxxil.,  Abth.  U..  and  Abth.  Iv.,  1.  1886.  St«thi«.  "  aiauooin 
nach  UD(!ar-GxtrHOtiQn."f'iraefe'fi  Anrb.,  xxiiii..  Abth.  ]i..  177.  I8S7.  Hrlioen, 
".'\ello!o^cdtt«<'TliiiiMniiK,"  (;r»u-r<>'B  Ar«h..  xsxi..  Abtb,  Iv.,  1.  1883.  EVhorn. 
"l>le  Ar^'omiiiodalmnii-Anitrcn^iingtTi  uitd  dt>r^n  Folgeti,"  eto.,  Ctnu»f«*> 
Aroh.,  xxxiti  .  Ablli.  i.,  lU.').  IKS;.  Jacobaoii,  "B<<itra«:  zur  Lehre  voio  Ulao- 
eoiii,'^  Gra«r*<'it  Arcli.,  xixii.,  Abth.  iU.,  96. 
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not  fully  established,  although  some  have  writton  strongly  in  its 
favor.  My  own  expuriencti  with  it  leads  me  to  favor  iridectomy 
and  to  reser\^*!  sclc-rotoiny  for  exceptional  cotKlitions,  ;ts  when,  for 
I'xainpte.  then*  is  g:ivat  liuhility  to  Intraoculur  hemorrha^*^  or  to 
cataract  by  ruplun*  of  tlu;  siLspensory  H^ritini^nt. 

The  curative  valup  of  an  operation  is  preatest  in  acute  ami  sub- 
acute inflammatory  jfluucoina.  In  tlii>'SL'  cases  the  result  may  be 
perfect,  even  tliuug-h  the  operation  be  not  strictly  in  accord  with 
rules.  The  jongri-'r  till'  delay,  tbi'  less  liivoi-able  thi-  pixijrnosis.  A 
week,  or  even  Iwo  weeks,  has  not  proved  too  long  for  restoration 
of  si;jrht.  But  the  g-nivi.'.st  imeertainty  attends  delay,  and  Oraefc 
has  said  that  after  the  third  day  the  restitution  is  sometimes  vciy 
imperfect.  It  Is  true  that  an  attack  may  p.^.ss  off  and  sight  be  re- 
tained ir  no  oiieration  be  done.  In  chronic  g-laucoma  the  measure 
of  benefit  will  depend  on  the  sta;re  of  the  disease.  If  no  central 
vision  remains,  Imt  little  gootl  will  Ite  ^iued.  If  there  be  no  per- 
ception of  liKht,  anil  the  eyn  he  painful,  an 
iridectomy  may  be  unavoidably  attendee! 
by  loss  of  vitreous,  or  by  intraocular  hem- 
orrhage, or  by  otiier  accident,  and  lead  to 
ag-gravaled  inliammatiou.  In  very  painful 
cases  of  absolute  glaucoma,  enucleation  is 
often   (lone.     But.  as  a  h-'ss  alTlictive  piv»- 

ceediuf?,  sclerotomy  may  be  attem[>t.iHl,  and  optico-ciliary  neurec- 
tomy will  retieve  the  pain  and  ultimately  iwluce  the  tension.  But 
it  is  a  somewhat  severe  operation,  not  to  lie  cliosen  in  feeble  or 
'l^^ed  or  Irritable  subjects.  An  incision  into  the  scleni  upun  an 
oblique  meridian  between  the  inferior  and  exterual  recti  umscles, 
beginning  near  the  iHiuator  bulhi  and  ^oing  back  about  n,;i  of  an 
inch,  has  sometimes  given  relief.    It  is  calle<l  pasierior  ncfprottnuy. 

Tlie  stretchinjr  of  the  infra-troehlear  branch  of  the  fifth  nerve 
as  it  comes  out  near  the  up|)er  and  inner  angle  of  the  orbit,  or 
rather  on  the  side  of  the  nas.Tl  bone,  has  been  employed  with  some 
success  (Badal,  Abadie)  to  relieve  the  pain  of  fxtivme  cases.  The 
claim  that  it  will  relievu  the  tension  is  of  doubtful  value,  while  it 
has  in  some  cases  mitigated  the  suffering  and  appcai*ed  to  abate 
the  tension;  but  Llie  rationale  is  obscure  and  the  proceeding  by  Do 
means  well  accredited. 

Fop  glaucoma  simplex,  iridectomy  is  the  remedy  which  has  the 
weight  of  authority.  But  while  some  cases  yii'ld  a  perfect  result, 
othei-s  startle  us  by  exhibiling  worse  vision  after  the  ojH?ration 
than  before  it.  This  is  measurably  explained  by  the  enlargement 
of  the  pupil  and  by  the  astigmatism  which  is  vi^ry  liable  to  be  pix)- 
duced.  On  these  accounts  the  iridectomy  should  be  done  upward, 
that  the  drooping  ltd  may  cover  some  of  the  coloboma.    But  cases 
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occur  in  which  a  great  nMluction  of  iught  ensues,  vhkh 
platufd  ouly  by  direct  mtiychiuf  fi-um  the  operation.  U 
of  thf  flelil  approach  close  lo  the  injiciila,  wntral  v\mia 
sui*  to  be  lost  by  Un-  opfr.ilion.  Hemorrha^s  into  the 
noive  are  liable  to  occur  in  all  forms  of  glaucoma  nfler  I 
and  the  less  of  si^^ht  thus  occasioned  will  be  rej?ained  tl 
to  ei;;'bt  wii'ks.  Tlie  exceptional  cases  now  alluded  to  a 
cannot  wei^h  nj^inst  the  well-known  evil  teudenaea  ol 
f^laucoma. 

It  ivmains  to  tftate,  aa  to  iridectomy,  that  it 

upon  one  eye  may  be  the  occasion  of  an  acute  outl 

other  and  hitherto  perhaps  unimpaired  eye.    Of  course 

eya  must  then   be  operated  on.    Cases  of  this  Iclnd 

qiirnt, — I  have  seen  but  one  instatict*.     Rut,  afttr  all, 

cmphaTic'iilly  declared  that  glaucouta  knows  no  cu^ 

operation,  and  that  the  most  favorable  results  ai 

it  is  tlone  at  an  early  peiiod.    We  find  that,  as  an  tnid 

the  tfUKion  is  nut  always  reduced  to  the  normal,  and 

it  continues  plus  the  less  satisfactory  will  be  the  isss^k 

rior  chamber  sometimes  remains  abolished   for  a   wm 

either  leaka^'  from  the  wound  or  continuance  of  plus  % 

excavation  of  the  nerve  will  rarely  be  found  much  tcssei 

times  the  globe  will  in  a  few  weeks  regain  its  former  i 

creased  tension,  and  for  such  a  conditiuii  asecond  iridect 

be  dune  at  a  point  directly  opposite  the  Ilrst^  or  scleroto 

done.     In  a  very  few  cases  the  operation  fails  to  maki 

impression  on  the  tension  and  function  of  the  eye,  ev« 

ca8i>  has  not  reached  the  sta^e  of  £;laucoma  absolutui 

called  this  mali^ant  glaucoma.    Weber  has  offered  a 

tion  and  a  reine<ly  for  this  critical  plight'.    He  assunu 

lens,  whicli  by  the  loss  of  aqueous  at  the  iridectomy  comi 

reuiaius  in  this  position,  and  by  its  ed^ire  continues  \^  ol 

angle  of  Fontana.    He  proposes  to  press  the  lens  bad 

eye  has  recovered  from  the  operation,  by  doinp  panicenl 

vitreous,  and.  while  the  wound  in  the  sclera  is  held  o\ 

in(f  the  Graefe  knife,  the  finger  is  to  be  pressetl 

through  the  half-shut  lid,  and  the  pressure  is  U\  bo 

especially  over  the  coloboma.     By  simultaneously  red 

vitreous  tension  and  forcinj?  the  lens  hack,  the  angle  of 

bi-r  is  liberated  for  a  better  perfonnance  of  flltnition,  i 

dares  that  permanent  abatement  of  tension  follows. 

One  of  the  not  uncommon  effects  of  iridectomy  is  tlia 
trix  remains  distended.  Tlie  wound  closes,  but  after  .i 
tension  rises,  and  the  scar  being  weaker  than  any  & 
bulges  into  a  cystoid  form.    It  has  iHjen  nssumefl  that  t! 
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scar  has  iimcli  to  do  with  abatUifr  intraocular  tension,  by  favoring 
nitration  tlirouf^h  its  attenuated  walls.  As  an  actual  fact  it  is  not 
necessary  to  the  proper  fulftljueut  oi"  tlie  purpose  of  the  opeiiition, 
but  is  to  be  looked  upon  as  an  evidence  that  the  irideetoiny  has 
not  accotnpUshccl  to  the  full  degi-ee  it»  purpose.     For  not  a  fow 

;s  of  eystoid  scar,  the  explanation  is,  that  the  iris  has  been 
it  in  tlie  wound,  either  at  the  sphinett^-,  ur  by  a  surface  at- 
tac^uarat.  Somutimes  this  iuiperfection  in  the  operation  cannot  be 
prevented,  because  the  loss  of  aqueous  does  not  lower  the  tension 
enou;;li  to  permit  the  iris  to  be  completely  returned;  hence  condi- 
tions favorable  to  eystoid  scar  are  prepared. 

Cataract  may  occur  within  a  few  days  or  •we«^ks  after  an 
operation,  because  of  ruptun-  of  tlie  zonula.  Undue  pi-esauiv  in 
manipulatiiur  the  eye  will  be  the  cause,  and  a  blunt  knife  may  be 
rt^  poll  si  hie.  This  is  a  reason  for  preferrinp  a  Gniefe's  knife  to  a 
lance  and  emphasizes  the  necessity  fi>r  the  hig'hest  perfection  in  the 
insLruuient,  wliatever  its  furui.  "With  coi-xisteiit  iiei'iphenil  opaci- 
ties. Dr.  Bull,  I.  c,  shows  that  the  opuratiou  materially  hastened 
the  growth  of  the  cataract  in  half  such  cases,  \-iz.,  in  twenty  out  of 
thirty-five  eyes. 

The  fortnation  of  cataract  may  be  attended  by  symptoms  of 
irritation  and  the  only  remedy  will  be  its  extraction.  If  forced  to 
this  proceed  inj?.  a  pood  i-esult  is  quite  possible,  but  naturally  there 
is  considerable  risk. 

The  explanation  how  iridectomy  can  effect  permanent  relief  of 
tension  remains  somewhat  obscure.  Filtration  through  the  scar, 
especially  if  eystoid,  is  ob\iously-a  mode  of  explanation,  but  how 
the  removal  of  a  sector  of  Iris  increases  the  effect  has  been  imper- 
fectly understoml.  It  cannot  Iw  by  any  direct  influence  ujion  the 
permeability  of  the  canal  of  Schleuim,  as  has  been  supposed,  be- 
cause this  is  nut  invariably  obstructed  and  the  wound  never  reaches 
so  far  hack  as  this  point.  The  best  iaul<>i-sUiruiiiiK  of  the  matter  is 
that  removal  of  a  sector  of  iris  has  been  experimentally  pi-oved  to 
substitute  for  the  lon^  route  of  the  capillaries,  a  direct  anastomo- 
tic communication  between  the  arteries  and  veins  at  the  iris  periph- 
ery, Avhlch  prives  relief  to  the  circulation  of  the  iris,  and  in  a 
measnn'  to  the  choroidal  circulatifin,  by  the  rccum'nt  branches. 
From  this  ensues  abatement  of  pressure,  and  the  need  of  making  a 
broad  excision  is  understood.  At  the  eolobonia  there  will  be  no 
iris  to  be  pushed  forwai-d  by  swollen  ciliary  processes,  which  to  this 
extent  makes  access  to  the  canal  of  Schlemm  more  easy,  and  the 
more  direct  communication  between  the  vitreous  and  aqueous 
humors  aids  the  beneficial  elToct.  The  imperfect  result  which 
sometimes  ensue-s  may  he  explained  by  imperfect  establishment  of 
anastomosis  with  the  choroidal  %'essols;  and  a  similar  explanation 
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vttakcksan  eyp  Dp«mtod  [or  cabui 
of  iris  tissue  vunmvt  prF\< 
ocrurrrtl  tn  a  cise  of  ajun 
>csrcnlation  is  endenlty  Mw?toe( 
'  pcvreBted.  while  a  ^uOti:tl  rc-t^tabi 
iwiiitwiij  ts  not  aiwti.v*  st-ctm-d. 
wft  obK  ti»e  opffalion^  rt-ferrcd  to  « 
in  a  meridian  of  th«*  grlolxf  reai 
ike  penpherT  of  thf  iris  (Hancock 
^tfa«  leswns  in  this  type  are  not  tiki 
ts  e^sVf  because  ull  tli»t  is.  mv 
tew  hours  by  an  elBcwnf  piiriiTiitwu 
t  do  iridpctoiny  for  even  tlit-sir  cnsirs. 
rlowty  Qoe  may  properly  choosi*  tu  ( 
m^i^-ly  to  obviate  paui.  but  to  iesw 
iaa,and  the  dangw  of  oiitoward  con 
nrs  resort  to  cocaine,  but  we  must  h 
daring'  the  actual  excision  of  the  ina, 
bi  ae  a  mydriatic  Ibe  substance  psrta 
wt  ib»  Asadnuitages  of  this  class  of  reniedie 
tb»  load  and  H^mph  vessels  has  been  knc 
itao*  o(  like  aqueous  through  the  cornea  ami 
ml  the  vfitheiixan  tn  a  b]fb  (Gruenin^). 
TW  ifT»  aMfeit  be  bamlletl  with  great  carc^  the  incision  h 
iC  pt«p^  leii^h,  from  six  to  eight  mit[imotre&,ai 
Wl  if  iris  nwnplet^ly  *»*c-ised,  and  aa  entire  return  of  Hit:  nuin 
witht^Msl  i-RTauirifiiifOt  in  the  wound  secured.  Sooietiuies  &■ 
rhui:^'  iito  the  interior  chamber  is  copious.  In  chronic  cast 
.ens  may  prr'Sf'nt  in  the  wound  and  require  removal. 

I:  pr-^lai^j-t'  of  vnreous  occurs  the  effect  will  be  bad  and  r« 
■.i;iy  N^'  ^t'verv  enoug^h  to  compel  enucleation.  If  cataract 
.riklf  Lifter  a  ov^nsidenible  period, it  will  not  be  due  to  puncti 
Tb.e  eap>uie.  hwi  to  rupture  of  the  zonula  by  undue  pressure 
J:.ips  a  Inui  kiiifei.  or  througrh  allowing^  the  aqueous  to  escape 
a  ;:ru-ih  as  the  wound  is  made.  Hemorrhage  into  the  vitreou 
cm;»"  scveiv  n-action. 

Heiii..rrha?r*'s  often  tx-cur  in  the  retina  which  will  after  st 
weeks  be  ab.-sorbeil  and  without  serious  detriment  to  sight. 

Siiould  from  any  cause  decided  reaction  follow  the  operatic 
may  i-.'sort  tu  leeches,  anodynes,  very  hot  and  persistent  fom 
tions.  and  if  thei-e  be  iritis  we  need  not  hesitate  to  use  atropii 
iu  ordinary  iritis.  The  anterior  chamber  sometimes  is  not  n 
for  many  days  or  oven  for  two  weeks.  If  after  recover?'  tht 
hall  ivmains  hard,  a  sclerotomy  (usually  anterior,  possibly  pos' 
sclerotomy)  may.  after  a  time,  be  done  either  upon  the  saint 
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with  tlie  rnloboma  or  on  the  side  oppositD.  A  second  iriuiwloiny 
was  JidvistHi  h_v  Urai'fi',  but.  tin'  j^ruat  ^'rilarj^eiiir-nt  of  tlii'  pupil  intiy 
Iw  a  viilid  objection  if  the  vision  be  gpood  enough  to  malce  its  best 
pi-eservation  uri?ent. 

In  hi'iiiorrh:i^ic  glaucoma  unusual  risk  att«ndH  irtdeetouiy,  and 
scIiTotomy  may  bo  prt'feiTcd,  while  enucleation  may  be  necessary 
as  a  relief  frttm  p:iin. 

If  glauronia  lake  place  in  myopic  eyes,  tho  indications  of  its 
preannce  are  often  unt-erlain.  The  papillary  oxcavalion  hceonii-s 
simply  :in  exa^jferalioii  of  ilie  form  wliicli  the  m3'upii'  distention 
lias  already  imprtrssed  upon  the  nerve  disc.  Hence  it  may  slojio  to 
the  temporal  si<le  and  not  be  very  st<!ep  on  the  nasal  side  nor  ap- 
proach very  near  the  nasal  boi-der.  The  yielding  of  the  ocular 
tunics  in  gT'tn*r:il  dJifuses  the  pressure  effect,  and  we  Iheivfore  flmi 
it  less  sharply  couc^-ntrated  on  the  nerve.  Wi-  may,  lioivi-ver, have 
easily  elicited  pulsation  of  the  arteries  on  the  disc,  and  ive  note 
diminutians  in  central  vision  or  In  the  liTuits  of  the  Held  with  espe- 
cial ca^(^  If  tliey  are  not  explaiiied  by  tissue  chancres  )ii  tim 
choroid  aliout  tlie  macula  or  elsewhere,  we  must  give  weight  to 
the  possible  influence  of  {^laucomatDus  pressure,  notwithstanding' 
the  abst^nce  of  pi-onouiiccd  plus  ti'usion  capable  of  bein^jf  appreci- 
ated by  the  linger.  It  m>  n*ailily  undi,*rytood  that  a  highly  myopic 
eye  with  attenuate<l  walls  may  he  in  a  state  of  gkiucoma  without 
manifesting  marked  increase  of  tension  to  palpation.  Happily  we 
do  not  .^iften  meet  tliis  condition,  because  the  gi'ncral  ditluslon  of 
pressure  commonly  protrWl-s  the  nerre  from  undue  share  of  its  in- 
fluence. When  wi' do  come  upon  grlatteomn  in  myopic  eyes  iiidec-- 
tomy  should  not  be  withheld. 

Acute  attacks  occur  iu  glaucoma  al)solutum,  and  when  one  sub- 
sides another  may  follow.  In  one  histance  under  my  notice  whei-o 
each  eye  was  stony  hard  and  the  opaque  lens  w;is  Uoating  about  in 
the  vitreous,  and  the  pupil  nearly  as  big  as  the  cornea,  a  violent  at- 
tack was  conlroHt'il  by  combining  4S  solution  of  eocaine  muriaty, 
with  solution  of  csi*r(ne  sulphate,  gr.  i.  ad  ?  i.;  the  hitter  was  usihI 
until  the  pupil  was  uianifeslly  nnde  suialler-  ami  tin*  foT-iuer  in 
nearly  the  same  frcrjuency.  Each  was  pul  up  rn  gelatine  wafers  and 
they  were  put  in  the  eye  everj-  hour.  Extremely  hot  fomentations 
also  gave  much  relief,  and  a  very  moderate  dose  of  morphia  was 
employed  at  night.  The  myotic  pivpondenince  of  the  eserinc  per- 
mitted the  cocaine  X-o  be  snlisfn^^toriiy  employed  for  anodyne  efTeet^ 
It  may  also  hf  reiriarketl  that  in  normal  eyes  cocaine  reduces  the 
tension  despite  mydriasis  liy  its  shrinking  elTeel  ou  the  calibre  of 
the  vessels. 

The  myotic  inttnence  of  eserine  or  of  pilocarpine  may  he  advan- 
tageously resorted  to  In  slight  iullamiiiatory  attacks,  and  if  a 
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patieat  with  an  acute  attack  cannot  promptJr  get  the  ser\-ices  of  a 
coinpot.ent  surpeon,  Instillation  of  csf-rini'  sutphat«  gr.  i.  a<l  3  i..  sel- 
dom gp.  iv.  ad  ;  i.  will  miti;5:it«?  Iht-  symptoms.  It,  may  b«*  done 
very  often,  but  one  must  be  jruided  by  elTects.  On  the  other  hand, 
as  alreaily  Jntiinat^t),  atropiii  and  all  m,vdriatic»  ti-nd  to  af^:irnivat« 
g-laiicomatous  }>yu]ptuin&  uniuss  an  indectomy  has  been  rcconlly 
done.  Thcrerore,  it  &Luuld  Im.>  avoided  for  lui-re  opbtlialmoM'opy, 
and  especially  unfortunate  would  be  ite  emploj'nicnt  throu»-h  error 
of  diagnosis,  if  ihi-re  wt-iv  acuti-  grlaucoma.  Stress  has  been  laid 
by  some  u[>on  the  inipoi'tance  in  simple  glaucoma  of  abstinence 
from  efforts  of  accommodation,  and  they  havi*  urj^nl  the  use  of  the 
Kti'ouifest  glasses  which  the  patient  can  use,  both  for  reading  and 
for  distance.  This  suggestion  applies  especially  to  hyperopic  and 
astigmatic  persons  (Schoen,  Javal).  Oi-cat  mental  excitement  and 
disturbances  of  the  circulation  will  cause  acute  outbreaks. 

A  cystoid  scar  may  follow  ^-ither  iridi-ctomy  or  sclerotomy  and 
sometimes  there  may  be  persistent  trdema  about  its  ricinity  which 
proves  the  occurn*nco  nf  nitration  and  which  it  would  bt?  dangerous 
to  attempt  to  cheek.  In  view  of  the  sometimes  damaging  elfect  of 
iri<lectomy  upon  vimon  in  glaucomit  simplex,  one  should  not  u(wnito 
upon  both  eyes  at  th^  same  sitting.  Moreover,  the  possibility  of 
an  acute  outbreak  in  the  feliow-eye  must  not  be  forgotten. 

The  probable  value  of  iridectOTOV  has  by  Nettleship  been  closely 
hinged  upon  the  condition  of  the  iris;  that  in  a  state  of  incipient 
atrophy  or  if  infiltrated  with  inflammatory  prnduct^,  the  progno«(is 
will  be  n-latively  bad.  If  it  act  (piickly  to  eserine.  the  prognosis 
will  be  good.  Gent'i"al  senile  degeneration  is  decidedly  unfavorable^ 
Other  opi^rators  recognize  within  cei-t^in  limits  the  value  of  the 
study  of  Hie  iris  as  res[)ect«t  nperat  ive  prognosis,  Gniening,  Bull, 
et«.,  etc.,  but  with  less  emphasis  than  Nettleship. 

Bull,  1.  c,  8a>-s  that  of  154  iridectomies  in  chronic  simple  glau- 
coma the  result  %vas: 

Vision  temporarily  improved  in  both  eyes  in  2  cases. 

Vision  temporarily  imjirovetl  in  one  eye  in  6  cases. 

But  in  all  eight  cases  loss  of  vision  began  after  a  few  months, 
and  it  continued  t4)  deteriorate  so  loug  as  patients  were  observciL 

Visi4)n  remained  unchanged  for  one  year  or  longer  in  both  eyes 
in  8  cases. 

Vision  remained  unchanged  for  one  year  or  longer  in  one  eye  in 
30  cases. 

Vision  grow  slowly' worse  after  iridectomy  in  both  eyes  in  41 
cases. 

Vision  grt'w  slowly  worse  after  iridectomy  in  one  eye  in  ^'H  cases. 

Vision  grew  rapidly  woi-se  after  iridectomy  in  both  eyes  in  3 
cases. 
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Vision  grew  rapidly  worse  after  iridectomy  in  one  eye  in  8  cases. 

The  facts  related  by  Dr.  Bull  may  perhaps  lead  to  a  less  favor- 
able estimate  of  the  good  which  can  be  justly  claimed  for  iridec- 
tomy in  chronic  simple  glaucoma,  than  would  by  many  be  accepted. 
Statistics  coming  from  hospital  and  dispensary  practice  are  always 
less  favorable  than  if  taken  among  patients  in  the  higher  walks  of 
life.  The  stage  of  the  disease  is  always  a  most  important  factor. 
It  may  be  truly  said  that  nothing  can  be  worse  in  most  cases  of 
glaucoma  {i.e.,  remembering  the  exceptions  already  pointed  outj 
than  to  do  nothing.  Eserine  has  only  a  temporizing  value>  and  to 
iridectomy  must  we  look  for  any  real  help. 
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Anaiomy. — The  most  extensive  subdivision  of  the  uvea  is  tJi& 
choroiJea,  wliich  reaches  from  the  ciliary  body  to  Llie  iiplic 
nerve.  Composed  priiiei|)ally  of  blood-vessels  and  dark  lirowii 
pigment,  it  lies  betweeit  the  sclera  and  retina,  and  is  divided  into 
[our  layura.  The  outermost  consists  of  loose  connective  tissue 
luiii^Ied  with  pig^ineiil  cells  of  irre^'-ular  shape  either  scattered  or 
clustered  toju^ether,  and  the  whole  composes  communicating  cavi- 
ties called  the  supra-choroidea,  which  are  important  as  l3*mph 
spaces.  The  tissue  presents  only  browni  shahreds  when  torn  from 
the  sclerji  and  was  formerly  called  tamina  J'nsca.  Wilhiii  this 
comes  the  layi;r  of  larfjer  choroidal  vessels,  arteries  and  veins;  next 
the  capilhirit-s,  and  lastly,  a  vitreous  basal  meiahrane.  Tlie  last- 
nami'd  is  in  contact  with  the  hexa^^onal  pigment  epithelium  which. 
constitutes  the  e.xtenial  coat  of  the  retina. 

The  coarser  arteries  and  veins  form  the  bulk  or  stroma  of  the 
choroid;  tliey  arc  in  S(>veral  layers  and  are  mingled  with  elastic 
llbres,  endothehal  membranes,  and  abundant  pig'ment  cells  spoken 
of  as  stellate,  because  of  their  nuinei-ous  interlacing^  proct'sses.  Tlie 
short  post^^rior  ciliary  arteri<*s,  about  twenly  In  numlR'r.  enter  at 
its  posterior  third,  after  pi-rforating-  the  sclera  obli<iuely,  while 
near'the  equator  we  havo  the  enicr^*nce  of  the  venous  trunks,  four 
to  six  in  number,  which  aii^  called  the  vena' vorticosae.  The  arte- 
ries anastomose  behinil  with  the  ve-swls  of  the  (»plic  nerve,  and  in 
front  with  recurrent  branches  of  the  anterior  ciliary  arteiies.  A 
circlet  of  anastomosia/y  vessels  exists  at  the  optic  nei-\*e  which  is  of 
importance.  They  Imve  clrciihir  muscular  flbivs,  and  the  veins 
have  perivascular  shealhs.  The  p4«'uliar  ^rroupinj?  of  the  smaller 
veins  as  they  cluster  1o  unite  into  ihr  vena'  vorticosT  mny  not  ui- 
riwiuenlly  be  seen  with  the  oplitlialiiioscope.  The  cupilhiry  layer 
(chorioH'apillaris)  desUiu^d  fur  nonrishitient  of  the  external  purtuui 
of  the  retina  is  destitute  of  pij^ment.  Its  nieshwork  is  llnest 
around  the  ^'elluw  spot,  and  the  vessels  become  straiirhter  and  ilicir 
convolutions  moit*  o|«'n  as  they  jwiss  runv;ii-d.  The}- anastomos*' 
with  the  capillaries  of  the  optic  nerve,  hut  nouheiv  with  thi>st»  of 
the  retina.    The  basal  vitreous  layer  is  structun'Iess  and  marked 
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by  impressions  ur  ttie  gupiTjucrnt  hexagonal  r'pillieliuiu.  It  be- 
comes tJiicki'jieil  and  larninuU-d  iu  old  agre.  The  two  or  Ihrue  lon|r, 
ami  ciprht  tu  fourlt'L'ti  short  ciliary  ihtvi's  aft*'r  iifrroratiiifi:  the 
sclera  pass  forwaivj,  in  the  siipra-choroidal  space,  to  tiie  ciliary  body 
aiul  iris.  At  the  posterior  half  of  the  choroid  ihey  >dvt'  o(t  twi^, 
wliich  (-■onstniet  a.  plexus  among*  which  are  ^raii^lionic  ei4ls,  and 
serve  as  viiso-motor  branches.  It  is  said  by  Hcliuen  that  iiiu.scular 
llbres  can  be  ti-Hcoil  from  thu  ciliary  muscle  back  as  far  us  the  optic 
inM'\'e.  Mfilier  demonstratt^d  the  iniisriiiar  Ilbres  of  the  arteries, 
both  the  circular  aiitl  in  the  case  of  the  short  posterior  ajid  the  luug* 
ciliary,  the  lunjcintudinal  ILbres.  The  lon^  ciliary  arteries  belong  to 
the  ciUary  body  and  ins. 

(Tho  tapctuni,  the  lustrous  ^rrenish  membrane  seen  in  the  eyes 
of  many  animals,  is  a  layer  of  glistening  llbn^s  outside  of  the  c-apil- 
lar>*  layer,  in  some  rases  eontaininp  flat  cells.) 

The  function  of  the  choroid  is  the  nourishment  of  the  retina  and 
vitreous,  and  to  dampen  rerteellon  of  light  by  its  pigment.  Its  ves- 
sels will  hi-  nmi-e  or  less  visible  to  the  fiphthalmoscoi>e  according  to 
the  ([uanlity  of  pigmtmt;  in  all  cases  they  can  be  seen  as  we  exam- 
ine the  region  of  the  cijuator,  not  thu  capiUaries  but  thu  coai-ser 
ones. 

Albxnixm. — When  from  congenital  defect  there  is  general  ah- 
senco  of  pigment  in  tho  tissues,  the  want  of  it  in  the  uvea  is  tho 
m«)st  serious  abnormity.  Often  the  iris  may  be  tolerably  supplied, 
while  tlie  choroid  is  more  deficient.  The  iris  will  then  have  a  golden- 
brown  color,  but  if  it,  toe,  is  very  destitute',  its  color  will  bi'.  a 
light  wat^-ry  blue.  The  pupil  is  small  and  there  will  btj  constant 
ctTort  to  shun  light.  Often  there  is  nystagmus,  the  lens  luay  be 
ill-developed,  there  may  be  marked  i-efractive  eri-or,  there  is  always 
amblyopia.  The  view  to  the  ophlbahnoscopu  is  very  bhlllant,  and 
the  choroidal  vessels  luay  be  beautifully  traced.  There  is  oft.en 
some  deposit  of  pigment  around  the  middle  portion  of  the  fundus, 
while  it  may  even  here  be  wanting.  A  pink  or  golden  glare  often 
flashes  from  the  pupil  even  in  daylight,  as  the  eye  is  eniight  in  a 
favorable  position.  These  persons  bring  objects  very  close  for  in- 
spection, both  to  cotnpensale  for  their  amblyopia  and  by  strong 
convergence  to  abate  the  nystagmus.  Sometimes  vision  may  he 
aided  by  correcting  refractive  errors.  Generally  they  wear  dark 
glasses  and  may  also  want  them  reinforced  by  side  pieces.  Tlie 
defect  sometimes  nms  in  families  and  was  first  noticeil  among 
Africans.  I  have  known  two  persons  who,  in  spite  of  it  achieved 
distinction;  one  was  a  professor  of  mnsie,  another  n  chemist. 

Coloboma  of  ike  Ciioroid. — This  congimital  defect  may  or  may 
not  be  attended  with  cleft  of  the  iris:  it  may  \h;  more  or  less  exten- 
sive; it  may  be.  bridginl  over  at  some  spot  by  normal  tissue.    It 
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always  appears  on  the  inferior  jKiit  of  tUe  eye,  running  foi-ward 
from  the  optic  nerve,  ft  presents  u  broad  whitt  or  yellowish  sur- 
face with  invgrular  UJsthbutioii  of  vessels,  some  of  which  an^  cho- 
roi<lal  and  others  are  retmal.  Sometimes  the  cleft  mns  into  the 
sheath  of  the  optic  ner\'c,  and  the  disc  ia  usually  of  an  abnormal 
took,  nnii  th»!  ititina!  vessels  may  be  singularly  distributed.  Vision 
is  always  poor,  partly  bwause  there  may  be  imperfect  development 
in  the  retina,  and  partly  because  the  g'lnring'  reflection  from  the 
patch  of  denuded  sclera  overcasts  the  retinal  image.  Sonietimts 
tliei-c  is  other  evidence  of  arrest  of  development,  and  nysta§:uius 
is  frequently  seen.  Search  sliould  be  made  for  refractive  errors, 
especially  for  astigmatism,  and  if  no  srlass  should  he  found 
avallablpi  or  need  fnl,  lightly  tinted  smokc<l  g'lasses  will  sometimes 
be  acceptable,  and  corrective  g-lasscs  may  have  a  shaded  tint. 
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CuoRoiDms. 

In  former  chapters  we  have  had  to  refer  to  diseases  of  the  iris 
and  ciliary  body  which  extended  to  the  cIioi\)id,  especially  if  the 
morbid  process  is  acute.  Such,  for  instance,  is  the  so-callod  serous 
iritis  (Descemitis)  better  named  serous  uveitis;  another  instance  is 
acute  g-laucoma,  and  thei-c  arc  many  other  conditions.    In  such 

rases  the  haziness  of  the  media  or 
the  obstruction  of  the  pupil  make 
it  Impossible  to  view  the  choroid, 
and  we  now  aix;  concerned  with 
conditions  which  do  permit  insit«*c- 
tioiv 

Pafhology.  —  T>  e  ^  e  n  e  r  a  t  i  v  e 
chang-es  occur  both  without  and 
with  inflammation.  Oblitern  tion 
of  vessels  at  its  anterior  part  is 
common  in  old  ajfe  and  notably  in 
cases  of  senile  cataract.  Around 
the  optic  nerve  in  the  senile  eye 
is  usually  found  a  ring  of  ati-ophy. 
The  most  conspicuous  senile  change  is  what  ts  called  colloid  defener- 
ation of  the  bas;il  membrane  (see  Fit?.  194)  {ftrusen).  It  consists  of 
nearly  ti-ansparent  bead-like  projections  of  various  shaj>es.  sessile  or 
with  st-alks  and  variously  aggregtitod,  which  push  into  the  hexagonal 
epithelium  and  may  be  seen  asininuteyeliuwish-whiledots.  They  are 
most  frequent  about  the  equator:  they  can  occur  in  any  re^on,  are 
sometimes  found  in  younger  subjects,  and  do  not  iiupair  vision.  Simi- 
lar stntcttirvs ensue  after  inflammations,  in  larger  masses,  but  as  tin 
uncommon  occurrence,  both  on  the  choroid  and  on  the  optic  nerve. 
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They  aru  smooth,  Holid,  highly  refractive.     (See  colored  plate  No. 
m.,  Fi^H-  1«  and  U.) 

We  And  hcniiirrhnfft^  in  niid  liohinO  f.hoclioi'oid,  and  it  iiiny  be 
thereby  extensively  detached  from  the  seleru.  There  is  u  form  of 
hemorrhagic  choroiditis  (Brailey)  a.nd  hemorrhage  from  injury  Is 
frequent.  Septic  emb'olisina  aro  common,  and  iiiicro-orKaiiisnis 
have  hiN-n  ri'ppiitr'diy  demonstratird.  Infarctions,  local  and  gi'n- 
eral  suppurations,  tiikt;  place.  Hypem*inia  must  naturally  often 
arise,  but  we  cannot  diagnosiicatu  it  exce])t  by  inference  from  the 
congi'sfion  of  the  optic  neive  which  usually  attends  it.  We  see  ex- 
tensive atrophic  changes  in  tho  rhnrnid  due  to  'distention  of  tho 
globe  in  myopia  both  around  the  optic  nerve  and  at  the  reg-ion  of 
the  macula.  Similar  chanpjs  occur  in  ciliary  and  scleral  8t4»phylo- 
mata.    Capillaries  undorgxj  colloid  doKeneration. 

Fibrous  exudation  occm-M  in  isolated  spot.s  which  afterward 
gives  place  to  connwtiv^'-tissue  and  atrophy.  The  membrane  may 
become  adherent  to  the  retina  or  even  to  the  sclera.  The  not.e- 
worthy  feature  of  most  chronic  inflaintiKitory  proecsseH  is  the  grreat 
proliferation  of  pi^uent,  especially  at  tho  border  of  atrophic  or 
iiifliimmatory  patehes. 

The  vitreoiis  becomes  hazy  or  liquefied  by  clioroiditis,  and  tho 
opacities  may  be  localized  or  diffuMKi— they  have  already  been  re- 
ferred to.  As  the  result  of  severe  and  prolonged  inflammations,  as 
in  cases  of  phthisis  hulbi.the  choroid  becomes  ^'fatly  tliieUened  by 
exudation  and  sometimes  becomes  the  seat  of  osteoid  and  calcareous 
de_£ren*T;itions. 

Fnnn  the  intiiiiatie  physioloj^kal  relations  of  the  choroid  with 
the  optic  nerve  and  retina,  all  these  parts  participate  to  greater  or 
less  degree  in  their  several  inllanmiatory  processes,  and  we  often 
draw  distinctions  which  must  be  inexact  and  yel  are  justified  by 
their  conspicuous  features.  It  is,  moreover,  possible  for  a  morbid 
process  Iwp'inninp'  In  the  ehoroiil  to  push  forward  and  cause  irittc 
adliesiuiis  with  little  ur  no  r)ii1ward  liypei-a-niia  to  Rive  waniiiiff 
of  the  malady — in  other  wtinls,  inflammation  may  march  in  either 
direction,  either  backward  or  forward. 

Besides  inflammatory'  chanfrea  the  choroid  is  the  seat  of  tuber- 
cles anil  of  tiMnors,and  the  latter  are  of  various  tyiies;  angiomata 
have  also  hwu  si'cn. 

We  hax'e  cases  of  exudative  choroiditis,  which  present  small  yel- 
lowish ilMeflned  dots,  sometimes  In  the  periphery  or  at  any  other 
situation.  Their  locality  is  determined  by  their  being  b4-hin<l  tho 
plane  of  the  retinal  vessels.  They  may  disappear  leaving:  behind 
Utile  clianisre  visibli',  or  they  may  n-sult  hi  spots  of  atrojihy.  Fig-. 
'^K4  show  such  spots  in  a  recent  sta^je.  Fit;.  1^5  shows  peripheral 
spots  of  atixjphy. 
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Much  more  coniinon  is  the  runii  uf  cliuruiditis  attended  by  atro- 
phy of  its  tissue  and  notable  pigment  alterations  at  almost  tJie 
lie^ianiuff  of  the  diseaiM.'.  Soinetimeti  we  see  tlie  sta^'e  when  noth* 
ills'  '""t  a  little  al>sof[>tion  of  the  retinal  pigment  has  occuri-eil  and 
the  spot  ha»  a  tawn,v,  reddish  Inok  paler  than  adjacent  parts.  This 
is  ivally  both  a  i*etinal  and  chontidal  h'sioii,  hut  ttie  latter  is  con- 
spicuous and  soon  we  have  a  deept-r  and  bt'tt*!r  defined  paU^h  of 
atrophy  which  exposew  more  or  less  or  the  scleni. 

Syinptoins  and  Sulnit'vtJtiona. — Various  names  are  given  to 
forms  of  choroidal  lesiuu,  such  as  ch.  clrcuniseripta;  ch.  aivtila- 
ris;  ch.  disseminata:  ch.  centralis,  all  of  which  ai-e  based  upon 
pecirtiaritles  of  location  and  arranj^enicnt  (s»;e  Fi^s.  l!ifi,  197,  I'Jti). 
We  find  the  lesion  in  spots,  one  or  many,  small  or  large;  isoluted 
or  cnnflncnt:  at  the  e(|uator.  or  at  the  posterior  pole.  There 
is  also  a  form  whicli,  unlike  the  i>reccdmS)  does  not  involve  the 
wJiolu  depth  of  the  tissue,  but  afTucta  its  inner  layers,  i,  e.,  the  capil* 
lary  and  the  supei'jacent  retinal  i>)i!,'menl  more  particularly. 

Aj^ain,  theiv  is  a  disease  of  mixed  chai-ueter  calletl  choroido- 
mtinitis  pijcnicntosa  which  is  kin  to  retinitis  pig^mentosa.extivmeiy 
chrcmic  and  having-  rather  the  tin-ilitics  of  .ati-ophic  degeneration 
than  of  inllainmaiion.  Af?aln.  certain  lesions  appear  to  l>e  distinc- 
tively atrophic  in  quality,  because  they  are  of  lon^  dunition,  and 
rntwithstandinp  thn  extraordinary  deg-reo  of  alteralion  in  tlic 
stnieture  of  the  choroid  both  in  extent  and  depth,  as  si^-n  by  the 
ophthalmoscope,  impair  vision  much  less  than  would  bt' expected. 

Asalread.i,'  said,  it  is  seldom  that  we  see  clioixjiditis  at  its  he- 
ifiunin^.  Cases,  however,  are  sonietlmes  caught  at  the  period 
wlien  small,  yellowish,  ill-defined  dots,  not  attcnde<I  by  pijfinent, 
are  scattered  over  the  fumlus  (see  Fi/j.  194);  the  viti-eous  may 
be  a  little  Iiazy  and  the  optic  disc  tvA.  After  a  few  weeks  or 
monlhs  we  find  thi!  spots  lar-'er,  whiter,  flecked  and  bordered  with 
pigment;  {Mirhaps  some  isolated  clioi'tiidiil  v»;saels  cro.ssa  lar^*r  one. 
At  this  time  we  have  the  common  picture  of  clior-oiditis  dissemi- 
nata when  atrophy  has  succeeded  exudation  (sw  Fig:.  lO.lt, 

Another  fonn  of  choroidal  disease  consists  in  minute  yellow 
<Iot«  whose  position  is  determined  by  heins  seen  beiow  the  plane  of 
the  retinal  vessels,  which  have  no  accompanying  pi^'ment  deposits, 
and  no  ati'ophy.  They  an?  scattered  snmetimes  ninnerously  about 
the  fundus.  Thert?  will  bo  little  or  no  redness  of  the  ne^^•^,  and  no 
ha/.ini-ssof  the  vitreous.  Vision  will  he  re<Iuced.  The  trouble  Ls 
commonly  syphilitic.  Mr.  Nettleship'  H^ures  this  condition,  which, 
however,  is  not  frequent.  Thv  spots  may  disappear  and  no  daiii- 
ajfe  to  sigrht  remain,  while  the  contrary  may  be  the  result.  It  will 
not  be  easy  to  diffeivntiate  those  dots  from  colloid  deposit*  or  from 
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tubercles,  simply  by  their  appearance.  Tlie  history  of  develop- 
ment, the  (limiiiin^  uf  sij^'ht,  uiid  thi'ii'  iiltiin:iU>  buhuvior  ix^vcal 
th^eir  <|iiaHty.  Tiiry  an?,  however,  softer  and  less  conspicuous  in 
outline  than  are  such  deposits,  and  sugjrest  exudaLiou  rather  than 
rotund  growths. 

The  ati"ophic  process  may  Tki  conflnod  to  a  particular  situation, 
either  at  the  periphery  or  near  the  macula,  and  the  patch  may  l)o 
several  times  larger  than  the  optic  disc  and  nf  most  irre^'ulur  and 
pigmented  outlines,  and  within  it  some  traces  of  vascular  sli-oma 
may  remain.  Tliis  would  Ih<  called  ch.  circiimsci-ipta.  Such  lesions 
an!  stien  in  children,  as  well  as  in  aiJult.'i.  and  they  may,  if  in  the 
periphery,  have  developed  without  the  knowledge  of  the  patient  or 
injury  to  siglit.  The  same  patch  near  the  macula  would  cause  a 
marked  scotoma.  Aoothername  of  what  is  pathologically  the  same 
process  is  eh.  areolaris  (Forst-cr),  and  the  name  comes  from  hav- 
ing found  the  nodule  of  exudation  which  in  ch.  disseminata  con- 
sists of  nuclei  and  emicleated  cells,  transfumietl  into  flbriLlae,  which 
is  their  natural  dfvi'Ioj)nienti, 

During  the  stage  of  activity  we  find  little  pigment  accumulatwl 
at  the  border  of  the  spot  and  much  choroidal  struma  may  remain — 
the  large  vessels  perfectly  displayed,  and  sometimes  they  have  a 
yellow  tinge.  There  may  beliemorrhage  upon  the  patch.  We  may 
have  also  a  spot  of  grayish  or  bluish  exudation  near  by,  with  a 
fleecy  hrush  running  over  the  retinal  vessels.  Originating  thus, 
connective-tissue  shreds  may  reach  into  the  vitreous.  If  in  consid- 
erable quantity  it  may  by  gradual  contraction  give  rise  to  radiat- 
ing or  parallel  lines  in  the  retina.  "We  find,  as  might  he  expected, 
both  retina  and  choroid  participating  in  tlie  morbid  process,  and 
souietimes  it  is  haixl  to  say  in  which  it  predominates.  For  instance, 
in  a  certain  cus*-,  the  vitreous  was  extremely  hazy,  both  with  mole- 
cules and  larger  l>odies;  m'ar  the  «|uator  were  pinkish  spots  wheiv 
retinal  epitheliutn  had  been  reinoved,  around  the  macula  were  sim- 
ilar spots  and  also  ill-defined  patches  of  pigment,  the  optic  nerve 
r<>d  and  haz>',  the  retinal  vessels  fulL  The  real  condition  was  cho- 
roidu-i'etiriitis. 

Such  is  the  type  of  the  disease  in  most  syphilitic  cases,  and, 
besides  pigtnent  deposits  about  the  choroidal  lesions,  we  may  find 
flecks  of  it  in  tlie  R-tina  without  visible  change  in  the  choroid,  .ind 
even  sub-retinal  effusion  has  been  observt-d.  Occasionally  exuda- 
tion and  hemorrhagi'  are  intermingled,  and  so  abundant  that  with 
the  cloiidy  vitreous  it  is  impossibli!  to  get  any  clear  view  of  the 
surface. 

It  appears,  therefore,  that  we  have  acute  and  generalized  forms 
of  choroiditis,  and  chronic  forms  with  localised  lesions.  Tlie  sid)- 
jective  symptoms  will  vary.  There  will  not  be  pain,  and  visual 
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disturbance  will  depond  on  thit  seat  of  the  lusion.  It  will  burTcr 
must,  with  opacity  of  the  vilreous  and  with  ct:Qlr<il  lesions.  \Vp 
cauuot  always  pnxlict  bow  much  loss  oF  runctioii  will  concur  with  a 
given  lesion,  SometJiiica  the  dtsoaso  consists  chictly  in  degenei*a- 
tioris  of  tht*  choi-oidal  vi-ssels,  and  loss  of  retinal  epithelium  with 
little  implication  of  the  n'niaininj:  retinal  layei-s.  Rucli  eases  are 
very  long  in  duration  and  the  ophlUahnoscopic  picture  is  much 
more  emphatic  than  the  patholo^pcal  effect  ou  vision  (see  itlustra- 
tloiiH  in  JaejrerV  Atlas). 

There  may  even  i>e  a  circumscribed  patch  at  the  macula  causing' 
very  modemte  injurj'  Ko  sight  as  is  shown  by  a  case  of  Mr.  Nettle- 
ship.' 

In  the  acute  forms  there  may  be  much  subjective  luminasity  or 
"glinimerlng','' or  the  air  may  seem  as  it  does  when  rising:  from  a 
heated  stove,  later  a  diffused  fotr  appears,  and  perhaps  a  marked 
scotoma,  either  centr;il  or  peripheral. 

Prognosis  in  chnmlc  forms  is  not  good.  There  is  great  danger 
of  continuance  of  Ihe  disease,  and  only  in  few  cases  is  it  definitely 
arix-sted.  Damaged  tissue  does  not  ii-gain  function.  In  acute  forms 
much  uncertainty  exists,  yet  fair  vision  may  be  i*ecovered,  while 
rt:'lap9«'s  an- to  beexpectett.  In  casedislinct  nn'inhranesfonn  in  tho 
vitreous  Rpiinging  from  the  retina  and  exhibiting  vesstds  traceable 
to  the  retinal  circulation,  thei*e  will  certainly  be  permanent  damage 
to  sight.  DilTnsed  vitivous  opacity  will  ofl«'n  clear  up.  Atrophic 
choroidal  spol-s  entail  iftinal  mischief  which  cannot  be  remedietl, 

Allied  to  the  forms  of  ehoi"oiditis  diss*'niinata,  is  the  disease  of 
tlie  tissue  which  appears  in  myiipia,  (See  page  95  et  seq.  and  Kig. 
35.)  The  changes  characloriziiig  progix's,sivo  ormatiguaut  myopia 
have  already  heen  referred  to  (see  p.  94). 

In  addition  to  the  K-sions  around  the  posterior  polo  we  hnve  both 
witli  and  without  myopia  spots  of  disseminated  choroiditis  over 
the  equator  and  all  |>art-s  of  the  fundus.  The  vitreous  may  Xw- 
come  llujd  and  lloaling  bodies  swim  about  in  it.  Tlii>  n>tina  is 
liable  to  become  detached,  the  lens  may  become  opaque  either  as 
posterior  pcdar  or  as  soft  cataract 

Visual  acuity  may  N'  impaiird  when  little  lesion  is  to  be  seen 
at  the  macula  and  a  peculiar  condition  of  sight  callwl  inefawor. 
phopsia  occurs  in  these  cases  and  in  cases  of  central  choroiditis 
without  myopia.  By  this  is  meant  that  tetters  appear  to  be 
crooked,  one  may  sei<m  to  stand  higher  than  its  neighbors.  Flue 
panillel  lines  will  show  a  curve  at  the  ]>laco  of  fixation.  A  lady 
once  said  to  nie  that  the  tip  of  her  ntx>dle  was  crooked  like  the 
letter  S.  With  hicix'asmg  loss  of  sight  this  symptom  iinssi-s  lulu  a 
fixed  cloud  or  a  scotoma.   Theex]>lanation  of  it  is  that  thcfii-  tieutfl 
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of  the  rpliiiu  bcpoiin*  <lisnrr.iiijE:e*i  by  intrusion  of  vxudiition  masses 
uiiU  by  tlie  iriv^'ular  stn-tcliin^'  lu  wliieli  tln^y  tire  siibje<;te(l. 

Atialogous  111  this  anomaly  uiv  the  uonriitions  known  as  vipyal- 
opsia  and  micropsiu.  In  tlie  former  the  bacilli  being  crowded  to- 
gi'lliev  are  in  abnormally  Kf'at  number  witliin  the  aiva  covered  by 
nn  imapre  of  a  jLdvon  size,  and  the  object  is  therefore  eatimat^-d  to 
be  larger  than  It  is  in  n'ality.  In  micropsia  the  bacilli  are  spread 
apart,  and  fewer  of  them  are  covered  by  the  image,  and  therefore 
the  object  ia  estimated  to  be  siiiallar  tlian  il  is  in  reality. 

'Die  procesHes  above  skelelied  an?  a  iniii^liiif?  of  tntluiiinnition 
and  atrophy.  Where  the  choroid  may  seem  to  be  entirely  want- 
ing, a  transparent  structure  like  the  thickened  basal  mcmbraue 
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remains,  and  tlie  retina  undergoes  degeneration  of  its  middle  layers 
whirli  may  extend  to  the  bacilh  and  the  pigment  4'pithelium.  In  the 
end  a  hyaline  librous  inenihruiie  may  be  substituted  for  all^tho 
retiTial  layers  external  to  the  Inner  ^'''anules. 

To  the  above  lesion  must  be  added  Ihe  occurrence  of  optic  ner\-o 
att'fiphy  in  exln-ine  eases,  causiHl  in  part  by  Hk;  stretching  of  its 
fibres  and  in  certain  instances  by  pressure,  as  denoted  by  excava- 
tion of  the  disc.  The  nerve  will  be  bhiish-white  or  gray  fading  into 
white;  its  boiilei*  faih's  into  the  sun'tmndingelint'oidal  atrophy  and 
sometimes  for  at  least  part  of  its  outline  is  hart!  to  be  recognized. 
There  will  seldom  be  arterial  pulse  even  on  pressuiv,  nor  increased 
tension.  A  marked  reduction  in  vision  exists  for  which  the  atrophy 
is  to  be  held  responsible,  because  no  sufficient  changes  can  be  found 
at  the  ii'gion  of  the  macula. 

While  it  has  been  necessary  to  refer  again  to  the  choroidal 


5S2 


DISEASES  OF  THS  BYS. 


lesions  wliich  sometimes  attend  myopia,  still  another  condition  fe 
to  Ik-  mentioned;  viz.,  seiiilu  clmruitlal  atrnjiliy  at  the  region  of  t!u' 
macula  lut^a.  It  does  not  ulvvayti  appear  in  old  ngs  oxclusivelyj 
aud  it  presents  various  appearances.  In  Jaeger's  atlas  is  a  pictui-o 
in  which  from  this  cause  all  the  small  capillary  vi-ssels,  contorted 
like  worms  in  a  bait  box,  aiv  exhibited  over  a  circular  space  about 
three  discs  in  diameter.  This  may  Irf^-rminatAS  as  I  have  wHtneasod, 
in  more  complete  atrophy,  just  such  i\»  is  seen  in  the  usual  cas<*s  of 
central  choroiditis,  save  thai  the  depositor  pi^^nnent  is  less  abun- 
dant. Thu  pi-ocA^«s  is  apparently  m«rely  a  wasting  of  tissue  from 
degeneration  of  vessels  and  lack  of  nutritive  capacity.  Mr.  Net 
tieship  ^ives  a  colored  plate  of  this  coiidition  from  au  old  person 
(Ti-anft.  bph.  Soc.  United  KinRXlom,  lSfi4,  Plate  VIII.) 

Something  more  will  be  said  rt^specting  choroidal  lesions  in  lh« 
chapter  on  the  retina. 

Treaiment.—Vi\\i.m  we  deal  with  the  more  iicute  forms  of  cho- 
i-oido-retinitis  we  adopt  moderately  active  measures.  We  have  in 
most  casi's  to  do  with  syphilis  and  will  si'leet  the  nuNins  suiti*d  to 
the  ajfe,  healthj  and  surrounding's  of  the  patient  and  the  peculiar 
phase  of  the  disease  whether  secondary  or  t«rtiar>'.  Inunction  of 
blue  oiutmeut  or  ot  bydrarfi-.  oleatis,  iJO*,  nu-rcurial  vapor  baths, 
corrosive  subhiiiaU',  and  iodide  of  potassium,  will  be  our  remedies. 
In  i-obust  persons  with  great  vitreous  hazineas,  muriate  of  pilocar- 
pine injections,  pr.  I,  may  be  used  a  few  times.  A  continuance  of 
treatment  for  months  is  to  be  expectwl.  Local  depletion  is  of  no 
special  use.  Bright  liglit  slioultl  be  excluded  by  dark  smoked 
ghisses.  Conllneinent  in  a  dark  room  is  seldom  advisable.  Tlie 
^jneral  health  must  be  sustained,  and  for  this  tonics  and  proper 
hygiene  must  be  selecletl. 

In  the  distinctly  cln-onic  foruis,  especially  among  children  where 
scrofula  or  heivditary  syphilis  appears,  we  n-ly  on  cod-liver  oil, 
iron, good  diet,  a  pi-oper  mode  of  living,  and  if  mercurials  be  deemed 
apjiTopriatc  we  give  very  small  tonic  closes  of  corrosive  subliniate, 
fft".  Vu*  o^  '"''^  inunction,  subordinating  the  sptviOc  to  the  generally 
Invigomting  methods. 

Similar  ivuiarks  apply  to  theformsof  gt>neral  cliorutdal  atrophy. 
Wc  can  afford  little  aid  ami  must  simply  caution  the  patients 
against  excessive  eye  work,  and  do  everything  to  impix^vu  tlw 
health.  Iron  and  cmi-Iiver  oil,  extract  of  malt,  good  fowl,  etc.,  are 
our  reliance  in  the  simple  wasting  forins,  senile  and  otherwise. 
Sometimes  a  sort  of  marasmns  coexists  and  s*'veral  times  1  have 
known  such  patients  to  beciune  msane,  as  if  thu  wasting  of  the 
choroid  was  but  the  precursor  of  similar  impoverishment  of  the  bniin. 

Tlie  choi*oidal  and  olher  chanp's  which  att^md  upon  some  cases 
of  high  myopia,  likewise  rmi\iire  hygienic  rather  than  lhera[ii'ut)c 
measures.     To  these,  attention  has  already  been  diix»cted. 
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CHOROIDITIfl   MeTASTATICA. 

Under  this  title  we  have  a  disease  consecutive  to  some  other 
and  generally  distant  malady,  such  as,  cerebrospinal  meningitis, 
puerp'CTiiI  fever,  febris  ivciirreiis,  typhoid  fever,  severu  scarlatina, 
erysipelas,  mumps,  caries  of  cranial  bones,  surgical  operations,  elc. 
It  also  involves  the  iris  usually,  and  may  show  some  bypenemia  of 
the  ciliary  repion.  Fretiuently  rio  outward  sign  i8  seen,  and  atten- 
tion is  attracted  either  by  accidental  discovery  of  blindness  or  by 
the  white  or  yellow  reflex  perceived  through  the  pupil.  The  ^n- 
eral  state  of  the  patient  is  ordinarily  so  critical  that  this  oceui*- 
rcnce  is  overlooked.  The  eye  is  apt  to  be  a  little  stifl,  not  tender, 
and  care  must  be  taken  not  to  confound  tlie  disHasc  with  g-lioin:u 
Sometimes  the  whitish  mass  covers  the  fundus  in  a  tliick  layer, 
sometimes  it  fills  almost  the  whole  vitreous.  It  may  have  blood- 
vessels upon  Its  surface.  A  precisely  similar  condition  may  spnng 
from  injury  of  the  Ooor  of  the  orbit  as  I  have  once  s*^en. 

In  all  cases  the  disease;  is  of  embolic  ori^n  and  in  many  in- 
stances the  vessels  have  been  found  pluffjred  with  niicro-orj?:itjisms. 
A  more  severe  type  may  arise  in  wliitrh  putrid  infai-ctions,  that  is 
germs,  may  excite  violent  intlammatory  reaction,  amounting  to 
genenil  supptiration  of  the  plohe.  with  attending"  inflammation 
in  the  orbit*  LA'ft  to  itself  pus  may  find  its  wa^'  out  of  the  eye,  as 
in  any  cast?  of  suppuration,  and  shrinking  of  the  K^ohe  ensue. 

Pathological  mvestigtiLiou  of  these  cases  has  settled  unques- 
tionably their  infectious  nature  by  the  presence  of  ^erms  in  the 
vessels,  and  been  a  strong  argument  in  proving  the  doctrine  now 
held  on  this  subject.     We  need  not  go  into  details. 

Suppurativv  ahormditis  comes  more  frequently  from  local 
causes  than  from  constitutional,  viz.,  from  wounds,  from  foreign 
Imdies,  after  operations,  etc.  As  a  maltef  of  fact  we  know  that 
infection  is  in  most  cases  added  to  traumatism  and  we  need  not 
dwell  upon  vhe  clinical  features  in  detail.  We  geneitilly  have 
panophthalmitis  wnth  less  or  more  implication  of  the  orbital  tissues. 

IHatjnoHis. — Leaving  out  of  view  the  severely  acute  eases  which 
eventuate  in  geneml  sup[iuration  and  fln;illy  in  phthisis  bulbi,  it  is 
proper  to  call  attention  lo  the  Jiiilder  and  so-called  benign  eases, 
where  there  is  no  great  reaction  and  in  which  the  appearance  of 
the  eye  is  little  changed.  The  diserlminatiou  betwi'en  these  cases 
and  tumors,  especially  glioam,  is  very  important.  So  far  as  the 
appearance  of  the  intraocular  mass  goes,  it  is  often  absolutely  uu- 
possihlf  to  rely  upon  any  points  of  distinction.  Color,  tension, 
presence  of  vessels,  situation,  extent  afTord  no  certain  criteria. 

The  main  reliance  Is  the  previous  history;  whether  there  has 
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Imh"!!  n  («vcr,  or  corehro-spitml  infuinfritis,  or  :itiy  of  the  conditions 
nbicli  can  produce  luetosUitic  kITitI-s.  <)i>  this  point  the  ir»|iury 
must  be  searcliinf^  and  minute  Some  light  is  thrown  on  the  diag-- 
niisis  of  metastatic  choi-oiditis  by  Uie  pn-st-nce  of  iiitic  adhesions, 
which  are  luoi-e  hkely  lo*'xist  in  pseud (>g-lioina  thiin  in  tnit'ft'ljtuna; 
there  will  he  perhaps  discoloration,  or,  p?rhaps,  atrophy  of  the  ins; 
the  t^-nsion  is  likely  to  be  minus:  Uiere  may  Im?  some  lendemrss  on 
pi-essni-e.  A  careful  eatiiaaU'  of  all  the  syniptuuis  and  of  llie  his- 
lory  is  the  best  g-uide.    (See  p.  4T4.) 

Treatment. — Considering  now  only  the  milder  cases,  it  may  Iw 
said  that  only  puUiativc  treatment  iis  t"j  be  adopted,  because  as  a 
rule,  when  examined  the  case  has  reached  an  incurable  condition  and 
the  eye  is  innocuous.  Undersomecircumsunces  wearecompelUnl  to 
decide  upon  the  necessity  for  enucleation;  fli-st,  because  the  histnry 
and  the  dia^osis  may  be  so  obscure  that  si-rious  doubt  ri'niaJns  as 
to  the  existence  of  k""'"*'  "Jr  other  tumor — then,  of  course,  one 
would  not  hesitate  to  remove  n  uselews  eye  rather  than  nin  Hip  risk 
of  extension  of  the  disi>ase  and  de:itti:  secondly,  the  eye  may  bo 
irritable,  he  tender  on  pi-essure,  disposed  to  rocift-rent  inllamma- 
tions  and  to  atrophy;  in  such  conditions  we  would  enucleate  it. 


Panui'iituauutis  Suppurativa. 


It  will  be  convenient  at  this  point  tfl  consider  this  condition, 
noiwithstandinjL'  it  orif^inates  from  many  other  causes  than  from 
primary  choroiditis.  Wc  need  givo  little  heed  to  the  multiform 
caust>s  and  may  confine  our  attention  to  s\-niptomH,  dia^osis,  and 
treiitiiieiit. 

Symptoms.—U  the  starting^  point  be  from  without,  as  after 
lesion  of  tht^  cornea.  Ibis  tissue  will  exhibit  suppuration  and  ulcera- 
lion ;  there  will  be  chemosis,  swelling  of  the  lids,  and  as  the  ]>roce8s 
advances,  exoplithalmus,  and  ^reat  tension  of  the  globe  and  of  tlie 
cin-umocular  tissues.  On  the  other  hand,  if  the  lesion  starts  from 
within,  as  because  of  a  penetruting  foreign  body,  the  comoa  may 
for  some  time  remain  clear  iind  the  pupil  movable.  The  iris  and 
atjueous  humor  will  be  muddy,  some  cliemosis  will  soon  show  itself, 
and  presently  a  yellowish  reflex  will  be  caught  deep  in  the  eye 
Sometimes  the  eyeball  is  soft  Instead  of  hani  even  during  the  early 
stages  of  the  malady:  a  fact  explained  by  the  special  implication 
of  the  ciliary  body.  Usually  with  its  progress  inliltration  of  the 
coraea  ensues  and  the  complete  pictuiv  of  suppurative  panophthal- 
mitis is  seen.  Sight  Is  lost  ut  a  very  early  date, and  pain  from  the 
beginning  is  distressing. 

Diagnosis  is  almost  self-evident.    "We  have  great  reaction  ami 
swelling  in  gonorrheal  conjunctivitis,  in  acule  glaucoma,  and  in 
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tlje  very  nirii  casi's  of  tlirotnhosis  of  thi-.  ciivcrnous  sinus.  In 
ihu  [h-al  iliwasi?  tlic  abiindjinL  piirultmt  Sfcrctioii  and  tlu-  mode 
of  oiist't  dfclai')'  itH  cliaracu*r.  vvlik'li  iimy  in  the  l-ihI  develop  into 
panuplithulinitis.  In  the  second  disease  we  have  what  may  bo 
i:allu(l  ucute  serous  paiiuplithiLlniitis,  and  the  watery  elTustons  with 
moderate  or  no  seci^-lion,  except  tvars,  are  sunicient  diuliiictum. 
The  last  disease  is  rare  and  the  eyeball  is  not  primarily  iniplicaU'd. 
although  there  may  In*  exophthalmusand  grt-^at  <i?dema,and  it  may 
be  left  out  of  view.  The  ori<^in  of  tlie  at.tacli,  whether  from  without 
or  fruni  within,  whether  spotituneousor  tniumatic,  tht>  rurniatiun  of 
pu»  in  the  interior,  or  on  thv  cornea,  and  the  evident  invasion  of  the 
deep  structures  in  an  acut«  process,  adequately  declare  the  true 
nature  of  the  disease. 

Treatment.— KiJoriA  to  save  th«  siyht  never  succ[}ed ;  we  may 
check  tiie  sevfrity  of  the  attack,  yet  lo  do  this  operative  iuterfer- 
encf-  n\ay  he  ixwjuired.  The  severe  pain  calls  for  anodyni.'.«>  and 
constant  application  of  cloths  taken  from  a  block  of  icv;  a  piece  of 
ice  iTstinK"  on  the  eye  is  not  well  home.  Leeches  to  the  temple  aiT. 
snnietimes  usi'ful  in  robust  suhjei'ts,  but  their  value  is  limited  to 
the  early  stajje.  The  main  reliance  is  on  persistent  use  of  cold  ap- 
plk:iti4)ns  ni^ht  and  day  during  the  very  early  and  protfa^ssive 
period  and  on  anodynes,  especially  hypodermic  injections  of  mor- 
phia in  the  temple.  The  defj:ive  of  ivlief  and  the  iu&tijicts  of  the 
patient  will  <lictate  the  persistence  of  the  application.  But  very 
often  hot  applications  arir  more  (fateful  from  the  outset  and  soon 
uncler  any  circumstances  the  preference  for  hot  fomentations  will 
be  very  decided.  Dsc  alisorbent  cotton  soaked  in  hot  sohition  of 
corrosive  sublimate,  1-3,000.  If  tension  is  very  great,  we  may 
make  an  incision  auivss  the  front  of  the  g^lobe  and  let  out  the  lens 
ami  intlltrated  vitreous.  To  cut  short  the  disease  enuele^ition  has 
been  practise<l,  but  under  these  circumstances  the  operation  is  diffi- 
cult, is  attended  with  much  blwdins-  and  may  he  seven?  in  its  effects. 
Some  cases  ai*e  on  rt^cord  m  which  death  h,is  resulted.  Prof. 
Grnefe,  of  Halte,  and  Dr.  Bunge  have  dwelt  on  the  danger  of  a  fatal 
issue,  and  have  proposed  to  substitute  evisceration  of  the  eye.  In 
fact,  Ihey  employ  this  proceeding,'  in  many  instances  which  ait'  not 
suppunitive.  The  risk  of  death  would  imt  appear  to  be  really 
great,  yet  it  is  enouprh  to  give  us  pause  when  we  have  a  feeble  and 
especially  also  an  old  subject.  We  may  then  resort  to  the  less 
radical  method  of  emptying  the  sclera  of  its  contents.  This  mny 
b«i  done  after  opening  the  globe  by  wiping  out  the  cavity  with  ab- 
sorbent cotton  and  forceps,  and  washing  the  interior  with  cornjsive 
subliinale  solution,  I  to  3,000.  (See  page  500  where  the  subject  has 
been  considered.) 
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Lacekation  of  the  Chokoid, 

Injuries,  such  as  blows,  which  make  no  external  mark  and  seem 
not  to  have  caused  serious  mischief,  Huiitetiiiies  cuuse  hicui'Xitioii  of 
the  choroul.  The  place  of  its  occurrence  may  be  near  the  e<)Ujiior, 
but  is  much  oftencr  about  the  posterior  pole.  It  may  surround 
the  optic  nerve  in  a  crcscentic  form;  it  may  bo  at  the  macula,  and 
beasti-aiffht  ivnt.  Thereniay  be  twoor  moT'e,concentric  with  each 
other.  Usually  tht-  retinal  vcssrls  are  not  torn,  even  if  they  Ira- 
verse  thu  fissure.  There  is  hemorrhage  about  the  spot,  and  vision 
is  allected,  of  course  most  seriously  when  the  iii[>tui'e  is  near  the 
macula.  When  the  blood  bi-jfiuH  to  be  ubsorbt-d  the  sck'ra  appeai-», 
and  after  a  time  an  intense  pigmentation  occurs  in  and  about  the 
tear.  I  have  a  drawing  of  a  case  of  Inng^  standingr  in  which  the 
deposit  of  pi;niit"nt  !.s  extraordinary,  and  tlie  rupture  is  not  less  tlian 
ten  discs  in  length. 

There  may,  of  course,  be  other  injurj'  to  the  eye,  vix,,  hlood  in 
the  vitreous,  luxation  of  the  lens,  etc.  VVitli  laceration  near  the 
macula,  metamoi'pho]>sia  may  be  pmdiiced.  Bnnietimr^s  \'i8ion  im- 
pruveK  and  healing  of  the  nipture  has  been  uphthahnoscopicatly 
observed.  On  the  contrary,  permanent  linpuiiment  of  sight  is  the 
usual  event,  and  there  may  ensue  detachment  of  the  ivtlna. 

The  mechanism  of  choroidal  rupture  has  bet-n  elaborately  dis- 
cusised  by  Hughes'  who  nlso  gives  a  full  hibliogniphy.  There  is  no 
tl*ealnient.  for  these  c!ise.s  except  rest  and  protection  of  the  eye,  and 
abBtincnce  (roiti  usi>  until  si;;ns  of  irriUiiiuii  have  disappeared. 

Hemorrhage  into  the  chontid  is  either  s|H)ntaneous  or  trauma* 
tic  and  dtllers  from  bloody  effusions  into  the  retina,  in  the  ajux-Jir- 
ance  of  the  Npots.  They  are  in  iiregular  and  broad  |iat<:hes,  rather 
than  in  streaks  and  elung-ated  forms.  The  blood  may  burst  through 
the  retina  int-o  the  viUx?ous,  or  be  dtlfusecl  in  the  supraohoi\j|dea 
and  hft  the  I'etina.  If  the  quantity  be  hiijje  the  sniootliiiess  of  the 
ivtlna,  the  regular  course  of  its  vessels,  and  the  deep  color  will 
suggest  the  lesion.  It  may  also  happen  that  a  real  detachment  of 
the  retina  from  the  choroid  will  co-exist.  We  si-o  s|>ontaneou8 
hemorrhage  in  acute  choroiditis  ami  in  chronic  forms,  especially 
complicating  high  myopia;  we  also  find  it  with  dist^aseof  the  heart, 
sclerosis  of  Llie  vessels,  pertussis,  in  blood  diMfases,  etc. 

Dettichmeitt  uf  the  choroid  by  serous  effusion  is  ver>'  rare  and 
is  analogous  to  the  condition  so  nmch  more  frequently  affecting 
the  retina.     It  has  never  come  under  my  notice. 

Choroi4lal  hemorrhage  may  be  tlie  pii-cursor  of  tnmoi-s,  it  can 
occur  with  chronic  disease  of  the  choroidal  vessels  in  which  there 
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am  no  lar^o  patches  of  atrophy,  and  it  may/?ive  rise  to  acut«  glaii- 
comiu 

TrL'atnient  depemlsu|)Oii  gem-ral  iiulicaiions,antI  consists  lar^Iy 
in  hy^enic  care  botli  oX  the  eyes  and  hoaUli.  Absorpliou  ^ofs  on 
slowly  during'  wt'eks  or  moaths  and  the  blood  passes  from  dark  to 
litr'iier  sliadrs  of  color,  ultimatfly,  as  a  rule,  leaving  a  spot  of  ex- 
posed sclera,  speckled  and  boitlered  with  pigment. 


Tubercles  op  the  Choroid. 

Such  deposits  are  found  chiofly  in  cases  of  acute  miliary  tuber- 
culosis, and  espe-cially  of  tubercular  nieiiin^ntis.  In  the  lalt^'r  dis- 
ease it  is  not,  however,  mure  fii'iiuent  than  in  .t.")?*  tn  40^  of  the  cases 
(>[ichi'I).  Childr-t'ji  are  naturally  the  most  frequent  subjects,  and 
it  is  of  course  didlculL  many  times,  because  of  the  serious  iialuix*  of 
the  ^ueral  illness,  to  investigate  the  eyes.  We  thid  most  com- 
monly small  specks  in  theclioroid  /rrouped  chiefly  about  the  central 
i"esrion,  sometimes  near  the  periphery;  more  rarely  there  will  be 
a  sing-le  one  btj^^r  than  the  optic  papilla  not  far  from  the  macula, 
and  occasionally  there  Is  a  copious  de])osit  of  tuln'ivle  in  the  ehn- 
ruiil,  with  chw^sy  degeneriition.  invasion  of  the  vitreous  and  the  geti- 
eral  aspect  of  metastatic  inllamnirttion,  Tlie  small  isolated  specks 
aiv  g-enerally  few,  but  may  number  thirty  or  forty  and  push  their 
way  Ihroufeii  the  hexagonal  epithelium,  are  dimly  while,  with  a 
pink  ai'eola,  as  the  adjacent  ctioroid  loses  its  color.  Tbc^*  have  no 
sharpness  of  outline,  no  piffiiient  deposit  and  lack  the  hrifrhtness  of 
spots  of  choroiditis.  Sometimes  the  optic  nt'rve  is  inflamed.  They 
may  appear  with  rapidity,  pari  passu  with  the  general  disease, 
but  one  case  is  on  record  where  a  local  de]iosit  preceded  by  six 
months  the  symptoms  of  general  tuberculosis  (Friinkel).  They  do 
not  impair  sis'ht,  except  wlien  accunipauiud  by  neuritis  ur  when,  as 
rai-ely  happens.  tJiey  set  up  choroiditis,  as  will  be  known  by  pijfnient 
at'cunmhitious;  ;^'nerally  both  eyes  alfected.  Such  cases  naturally 
(all  under  the  eye  of  the  physician  juoix-  often  than  of  the  *iphihal- 
niolofrist.  (See  coloi-ed  plate  Fiji;,  lo,  taiken  from  case  of  tubercular 
meningitis.     Thei-e  is  optic  neuritis.) 

The  dia;2rnnsis  is  not  simple  because  the  elevation  may  not  be  easy 
to  recot^nize.  yet  when  larpB  ermu;?h  this  will  form  the  principiil  fea- 
ture, tog4Tther  with  the  variations  in  size,  the  indistinct  border,  al>- 
sence  of  pijETment.  ami  laek  of  the  lustre  which  characterizes  colloid 
excrescences.  To  this  will  be  added  the  youth  and  general  synip- 
toms  of  the  subject.  They  alTect-hy  preference  the  larger  choroidal 
vessels,  ami  their  advetititia.  Much  .ftndy  has  been  piven  t.o  this 
subject  by  pathi»lo;;ists.  Cohnheim,  Weiss,^  Haab,"  etc.,  and  inoculst- 
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nrsKAsKs  OF  the  etb. 

tion  of  giiiiicn  pifrs  lias  di'moiisiratwl  tliis  lesion  ns  part  of  pen- 
eral  tubercuLosiis.    There  is  no  treatment.     PixigiioNiM  is  bad. 


TlTMOBfl  OP  TIIB  ClIOftOID. 

Although  of  rare  occurrence,  vix.,  a1>ont  once  in  1,500  ere  catws, 
choi'oiitiil  tiimoi-s  chnlleii^^o  att-^ntion  Itecims*^  of  tlu'lr  soriotis  efTwf-s 
both  lufiil  :ind  coiistitutionul.  Tlie  most  fn-iiucnt  of  tlieni,  «3;i,nnf 
sarconiatii,  iind  of  th«He  the  pi^cnieuted  are  larjjL'ly  in  excess  of  the 
white.  In  a  siiiall  number  of  cases  Iho  ori^rin  uf  the  growth  Is 
assocjat*.'d  with  an  injury — as  a  ruin  we  Itnow  nothinB:  of  the  cauHi* 
— and  the  eye  is  the  primary  seal  of  the  disease.  Usually  we  do  not 
meet  a  case  until  the  tumor  has  attained  an  important  8t7.e,  but  if 
itj?  site,  as  sniuol  jnios  happens,  is  at.  or  near  the  luaeula  lutea,  the 
loss  of  vision  will  l>ring'  the  jmtient  for  examination  while  the 
fji-owUi  may  hv  veiy  small  (cases  by  Becker  ami  Knapp).  In  one 
instanee  iindrr  my  olwiTvutiou  a  severp  ivtinal  heniorrha^  across 
the  niidtlh?  of  the  fundus  was  thi;  precui'sor  of  a  tumor  which  dc- 
velu]>ed  in  the  pirripliery  and  of  w]iich  the  earliest  indication  was 
a  inesb  of  vessels  wliich  could  be  very  imperfectly  examined  be 
cause  uf  their  equatorial  locality.  The  symptoms  will  vary  with 
the  site  ami  devflo]>ment  of  the  growth.  Four  sta/yes  are  recog- 
nized (Knapp):  1st,  the  period  of  early  ^nvwth  while  no  irritation 
is  oecii.sioned;  2d.  Ihe  period  when  inflaninialinn  Is  excited,  which  is 
g^'uei-aliy  *rlauconiatous  and  exceptionally  lakes  the  form  of  irido- 
cyclitis with  possible  suppuration  nf  the  cornea  and  atrophy  of  the 
g'lobe;  3d,  wheix-  the  tutnor  makes  its  way  to  the  exterior  of  the 
eye;  4th)  the  period  of  luetivstasis  t-u  some  ix'iiiute  pari. 

In  the  early  stase  the  Inception  is  the  formation  of  a  mesh  of 
dark  and  convoluti'd  vessels  at  some  spot  in  thi*  retina,  and  a  hlnish- 
^ay  opacity  of  the  membrane  (Michel).  If  within  the  field  of  oliser- 
vation  we  may  s<?e  the  elevation  of  the  tumor,  but  It  is  verj-  common 
for  the  retina  to  be  lifted  from  it  by  serous  elfuslon,  and  while  dia- 
cernuiy  this  we  may  fail  to  recopnizo  the  tumor  underneath.  If 
the  retina  be  not  too  oimque,  we  may  see  the  brown  surface  of  the 
tumor  to  which  the  picinent  epithelium  alw.aysadhei-os.  and  perhaps 
irregular  and  broad  vessels  coursinj^  over  it.  Attention  will  be  at- 
tracted! to  the  comparatively  smooth  surface  of  the  retina,  that  it  is 
not  wrinkled,  nor  the  vessels  knicked,  and  that  it  flutters  little  or 
not  at  all.  It  is  important  to  use  ver>-  strong:  lif?ht  and  io  liavo 
a  dilated  pupil.  A  larire  mirror  of  short  focus  is  useful,  and 
intense  focal  illumination  nuiy  reveal  the  vascularity  of  the 
tumor.  The  tension  may  be  normal,  but  if  increased  there  will  bo 
stronjr  suspicion  of  a  tumor.  Tlie  history  may  jjive  some  aid  to 
the  diagnosis.    If  it  ap|)ear  that  a  slowly  incruasinf^  loss  of  sight 
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has  at  any  tinif  h^'cn  siircwtlcil  by  a  sudden  and  nritahlc  ng^*n- 
valioti  iiiid  without  pain,  wl»  suspect  tumor.  The  fh-st.  olfert  vill 
be  ilm*  to  tli«  tumor-,  t!m  second  to  the  tlctachmenl  of  the  n-tina. 
Under  any  cii*cumstances  the  diafrnoHiK  is  dilHcuit  and  it  may  be 
rL'ndereU  impossible  by  hetuorrhairu  into  the  viti-uous.  Tht-i-e  \\\\\ 
bo  impairment  of  vision, oillier  central  or  peripheral,  but  other  8ul>- 
jecttvc  symptoms  are  variable  and  may  be  waiitinK.  Sometimes 
the  Irns  heconies  hazy  at  this  stage.  In  outward  ap^>P!vranco  the 
pvo  will  bo  healthy.  The  duration  of  the  first  st,T^'e  is  from  six 
months  to  four  years  (Fiichs'j,  the  avera^'  of  TT  cases  bein^  31 
nionthti.  At  the  Bucond  staj^e,  when  inflammation  is  set  up,  thera 
is  already  increased  t<?iiKion,  by  the  interfeivnce  of  the  tumor  with 
the  vortex  veins  and  with  excretion  at  the  eanul  of  Sthlenim,  as 
w«U  as  by  the  bulk  which  it  adds  to  the  ocular  contents.  If  the 
vision  has  not  already  been  annulled  by  total  detaojinient  of  the 
retina,  it  <|uickly  tlisappears  with  tlie  symptoms  of  acut^*  friauconia. 
A  K'Hiyish-sreen  reflex  may  be  possible  from  the  fundus,  but  no 
details  will  be  visible.  The  lens  may  perhaps  be  puslied  onl  of 
place.  The  acute  attack  may  pass  and  the  eye  {?o  into  the  state 
of  chronic  plaucoina.  It  may  yield  to  the  pressure  and  develop 
scleral  staphylomata.  In  n  small  proportion  of  cases  consulorablo 
exudation  occurs  from  iridocyclitis  and  the  globe  aflerwai-d 
shrinks.  Such  an  atrophied  eye  has  b(>eu  known  to  cause  Bym|>a- 
thetic  ophthalmia  (Fuclis,  1.  c...  p.  ','5:i).  After  a  lonfivr  period,  which 
may  be  more  than  a  yaar,  the  gi'^wih  will  show  itst^lf  on  the  out- 
side of  the  eye,  either  in  fi-ont  or  behind,  and  the  rate  of  pro^-ess 
will  then  be  rapid.  Tliere  will  be  ce-ssation  uf  pain,  but  the  de- 
formity will  be  likely  to  attract  notice^  A  mass  of  some  size  may 
exist  posteriorly  ivithoiit  beiuK  recognizable.  No  limit  can  he  as- 
signed to  the  development  of  the  g-rowth  at  this  stugo.  It  may 
extend  along  the  optic  nerve  or  make  its  way  out  of  the  sclera  by 
way  of  the  vessels  and  nerves.  There  may  be  separate  tumors  in 
the  orbil,  it  may  enci-oach  upon  the  bones  ami  surrounding  cavities. 
In  former  times  very  lar^  tumors  were  sometimes  met  with,  the 
S(xalled  melanotic  cancer  of  the  eye.  The  diseasi-  may  penotrat* 
to  the  brain  and  provoke  cerebral  symptoms.  During  ihe  fourth 
sta^e  we  have  signs  of  cachexia  and  the  local  indicn'itions  of  disease 
of  the.  liver  or  stunuich,  or  lungs,  as  the  case  may  be.  The  liver  is 
the  or«"au  usually  attackwl. 

Diagnosis. — If  the  retina  adhere  to  the  tumor  there  will  be  no 
diificulty  in  its  recognition,  and  by  the  upright  image  its  size  can 
be  approximated.  It  can  happen  that  a  aubretinal  otTusion  near 
the  eq\iator  presents  a  smooth,  nnifonn.  rounded  contour  without 
flattening'  of  its  surface  or  twists  in  the  vessels.     Such  a  condition 

>  -  UaA  Sareuiu  dea  Uvcaltroctus."  Wien,  ISH3. 
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I  have  seen  and  have  eiml  in  Uiaismosis,  believing^  the  lesion  lo  Im 
a  tumor.  Enucleation  pi-ovt^l  the  contmrj-.  In  case  of  sul»- 
rotiinU  pfTiision  Uu'ix-  will  br  obscurity,  but  "hints  have  already 
b«eii  g-ivi-n  which  are  important,  and  besides  those  which  reialf 
to  th(«  appi-ai-ancij  of  the  retina  the  t^'usion  of  tlie  eye  is  to  be  Doled. 
If  clearly  above  nonnal,  the  inference  in  favor  of  tumor,  couipli- 
cateii  with  sub-retinal  effusion,  is  very  strong.  During  the  glauco- 
matouK  stage  it  may  not  be  possible  to  escape  error,  in  spite  of 
careful  inquiry  into  the  history.  If,  however,  iridectomy  r."sult  in 
only  temporary  or  nej^ativo  relief,  enucleation  will  be  likely  to  bo 
oblifjatory.  It  has  been  said  that  strong  light  and  full  masinfying 
power  should  he  used  in  ophthalmoscopy,  aided  by  dilated  pupil. 
The  employment  of  a  convex  lens  'A"  to  4"  focus  held  near  the  eve 
and  the  mirror  at  ahout  six  or  eight  inches  from  it  (Becker)  in- 
creases both  the  illummation  and  the  enlargement,  and  meets  the 
special  requirements  of  these  cases. 

Treatment. — Enucleation  at  the  earliest  period  is  imperative. 
The  optic  nervu  should  be  severed  as  near  the  apex  of  the  orbit  as 
possible;  it  is  not  dithcnlt  to  excise  ten  to  fifteen  millimelreii  if  the 
globe  be  dniwn  well  forward  by  putting  the  finger  Ijebind  it,  or 
slipping  a  strabisnnis  hook  over  the  ner\-c  to  make  traction,  and 
crowding  the  scissors  well  backwanl  to  make  the  cut  of  the  ne^^•e. 
Hemorrhage  is  aviih  this  proceeding  copious,  and  is  to  be  checked 
by  pressure  of  the  Hnjjer  or  thumb  in  the  orbit.  It  is  far  bett4!r  to 
take  thr  time  needful  for  the  purpose,  than  to  pack  a  sponge  into 
the  orbit  and  apply  a  compressive  bandage.  Getting  out  such  a 
sponge  will  give  sharp  pain  and  perhaps  i-eproduce  hemorrhage. 
Perchloride  of  iron  la  objectionable.  When  active  bleeding  ceases 
a  Unii  flannel  Imndage  may  be  applitsl  upon  a  sponge  and  absorbent 
cotton  laid  on  the  outside  of  the  lids.  The  dressing  may  be  re- 
moved in  six  hours. 

If  the  growth  has  invaded  the  orbit  we  mny  be  obligi^I  to  empty 
the  cavilVj  and  the  operation  uuiy  bf  f<irmidable.  We  may  have 
to  split  the  outer  canthus  to  get  sufficient  access  to  the  growlJu 
The  best  instrunumt  is  a  largi;  pair  of  scissoi>  curved  on  the  flat 
and  with  blunt  points;  with  this  and  a  strong  pair  of  foiveps  the 
mass  can  be  turned  out  o(  the  orbit  with  the  least  bleeding.  The 
shut  scissors  serve  admirably  for  scraping  or  tearing  away  the 
periosteum  and  growth  from  the  bony  wall.s.  antl  very  little  cutting 
will  be  requinMi,  except  at  the  beginning  and  finish  of  the  opera- 
tion. If  the  bone  has  been  attacked,  we  may  riMnove  witii  a  sharp 
spoon  as  much  as  may  be  feasible,  recognizing  that  we  may  pene- 
trate adjacent  eanties.  Invasion  of  the  cranial  cavity  is,  of  course, 
highly  dangerous.  Chloride  of  zinc  paste  is  sometimes  applied  to 
the  bonv  wall  to  cause  exfoliation  of  diseased  bone;  doing  this  is 


uot  without  risk.  Great  care  will  be  taken  to  adopt  antj»eptic 
pix-caMlioii8,  ami  if  blevding^  ia  not  controltetl  by  presuiv  or  by  tor- 
sion, a  small  thenno-i'autcry  (Paqiielin)  may  be  used,  but  with  ex- 
treme ciuilion  if  the  vcasi'l  be  at  tlie  apex  of  the  orbit.  One  in- 
stance in  wliich  I  uacd  a  cautery  pi*ovecl  fatal  by  menin^tis.  It 
appL'an*  from  statistics  by  Fiiehs  (1.  c)  tliat  of  forty-flvf  cases  of 
ruuioval  uf  the  contents  of  tlic  orbit  only  two  ivsiilted  in  deuth. 

Prognosis, — I^ocal  return  of  the  disease  is  rAv^  and  occurs 
chiefly  when  it  has  advanced  outside  of  the  globe.  Tlie  possibility 
of  an  isolated  tumor  in  Llie  orbit  is  not  to  be  forgotten.  On  the 
other  hand,  reproduction  of  the  disease  in  a  distant  locality,  espe- 
cially in  the  liver,  Is  highly  probable.  Many  times  the  ultimate 
history  remains  unknown,  and  it  Ih  im[M)ssible  to  g-et  arcnraU'  sta^ 
tisticH  on  a  larg*  scale.  Of  twenty-two  cases,  Fucha  had  knowl- 
edge of  the  result  In  seventeen;  ros|M*cting  them  thii-teen  had  <lied; 
of  these,  eleven  by  metastasis.  an<l  he  was  satisfied  of  inununity  in 
one  case  only  (1.  c,  p.  TiG).  Metastasis  occurs  within  periodtj  vary- 
ing from  a  few  months  to  five  years;  the  average  Is  two  years. 
Tlie  tumors  most  likely  to  show  mali^ity  are  the  pigmented  round- 
and  smaU-cclled  sarroniata;  the  spindle-eell,  colorless,  and  sli<;ht.|j- 
vascular  tumors  show  less  disposition  to  iuetastasi.s.  The  sarcoma 
cells  have  been  found  Boating  in  the  blood-vessels  of  the  choroid, 
showing  that  they  nctually  enter  the  general  circulation.  While 
tlie  liver  is  the  most  frequent  pUice  of  deiKJsit,  the  btoiuach.  the 
lungs  ami  other  tissues  may  be  involved.  No  form  of  tumor  is  so 
liable  to  be  reprwluced  by  metastasis  assai*conka. 

Of  the  other  kintls  of  tumor  which  may  be  found  in  the  choroid 
we  have  angiomatji.,  nbromiita,  cboiiflroniata,  tubei'culosiB,  and  in- 
flammatory swell  in  ■,■><.  Clhornidal  tumor  has  been  known  in  a  very 
few  instances  to  cause  sympathetic  ophthalmia. 

Ossification  op  thh  Ohoroid. 


In  eyes  which  have  long  been  shrunken  by  irido-choroiditis  we 
not  infivqueiitly  meet  with  ossific  formation  in  the  iuflanimatury 
tis.suc.  There  may  be  either  plates  and  sptculn"!  or  there  may  be  a 
mass  or  a  thick  shell  of  bone.  Very  perfect  specnnens  have  Home- 
tiines  been  found.  The  stump  is  usually  small,  very  flattened,  and 
if  grasped  between  thumb  and  ftnger,  the  bony  mass  will  be  recog- 
nized by  its  hardness  and  sometimes  by  its  rough  projections. 
Sympathetic  irritation  of  the  fellow-eye  is  sometimes  eanstxl  by 
these  stumps,  and  they  should  then  be  ertirpat-ed.  A  sharp  hook 
HhouUl  be  used  to  seiw  the  glolw  and  give  control  over  it,  else  the 
operation  will  prove  troublesome. 


CHAPTER  XTII. 


THE   RETISA. 


Ay  a-ccount  of  thp  appearance  of  tlie  retina  when  view 
o^fc"halnn)scopc  is  givt'ii  on  pages  Ii4  et  seq.  We  shall  h 
about  it  by  the  dii-ect  methodj  which,  to  be  exact,  pp 
tmiispiwency  of  tin.*  int-dia,  and  propt-r  correction  of  opti 
both  in  tlie  observer  and  the  patjt'nt.  If  tht'se  coiiditioDS 
fulfilled,  tht'  iDckirect  method  will  yield  much  inlonuiition,! 
case  of  patients  coBfltiett  to  bed  is  often  the  only  one 
Thi"  blood-vessfls  are  a  principal  object  of  stLid_v,  and  th 
to  form  a  judpjuu'nt  ns  to  the  state  of  the  retinal  tissm 
nncG  iiuEst  he  made  for  icousider^ble  variation  in  tmnsi 
the  retina,  eapeeiaHy  near  the  optic  nerve,  sind  in  direct  n 
deptli  of  pigmentation  of  the  fundus.  On  the  nasal  si 
nerve  the  retina  is  always  thi^-]%L'r  than  on  the  tiL-niponil  j 
ch'ar.  It  is  not  necessary  to  repeat  what  lias  been  said  b 
un  attempt  to  relate  niinutely  the  physiologieal  variatit 
Inok  (if  lliL''  i-elin;5  woiiUl  bi'  of  little  prnlHt.  Eneh  ohspi 
team  them  for  himself,  and  must  govern  his  judg-ment  of 
si^nis  by  examination  of  visual  acuity,  and  of  the  visual 
of  the  color  sense,  both  central  and  general.  In  most  ca 
fi>ctive  function,  we  can  see  tissue  changes  which,  if  not 
jiionounccd,  are  evident  enough;  but  when  we  bear  in  i 
intricate  is  the  structure  of  the  retina  it  will  not  be  surpr 
functional  impairment  may  exist  which  will  not  betray 
eal  cause  to  the  moderate  magnifying  power  at  our  comn 
may  now  briefly  refer  to  the — 

Minute  Anatomy  of  the  Retina. — It  consists  of  ten  lay* 
be^inninjJT  from  the  inner  surface,  are  named  as  follows 
branu  liniitans  interna;  2,  optic-nerve  fibres;  3,  ganglion 
internal  reticular  or  molecular  or  granular  layer;  5,  inter 
nie  layer;  (i,  external  reticular  layer;  T,  external  granule 
membrana  liinitans  externa;  fl,  bacillary  layer  or  rods  at 
10,  hexagonal  piirnK-nt  epithelium.  Besides,  the  retina  is  i 
by  numerous  lilnvs  of  connective  tissue  which  runs  perpen 
through  it  and  arc  known  as  the  fibres  of  Miiller.  In  Fig 
relation  of  these  parts  is  schematically  represented.    The  oj 
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fibres,  thefffing-Iion  colls,  the  ouUt  and  inner  frraniilo  layers  and  the 
bacilli  are  tho  nerve  slnicluns;  all  other  parts  are  coiisldcrwl  as 
mmlinciiiioTiK  or  connective  tissue.  Tlie  inenibraiia  liniit:uts  intemii 
serves  to  sepanit^?  llie  retina  fi-oin  the  vitirous.  Tliu  succeeilinf? 
five  liiyers,  rroui  the  optic  nerve  ttbit-s  l«  ami  hiclutling-  lIic  external 
ivticular,  also  called  intergranular  layers,  are  gi-uupeil  toother  a k 
the  cerebral  layers  of  the  ix>ttna ;  the  oatvr  ffi-anuh'!*.  thf  ntenibrana 
Umitans  externa,  and  the  rods 
ami  cones  arc  called  tlie  epithe- 
lial layer  of  the  retina.  This 
distinction  fixi'S  uimn  the  latter 
us  the  percipient  elements,  and 
regards  the  former  aa  vehicles 
for  cuaveying  iniprt'-ssion-s.  To 
the  fonuer  must  be  added  the 
hexagonal  pigment  cells,  in 
which  we  Jlnd  the  visual  purple, 
and  wliicli  peuetrates  anion;? 
the  bacilli  to  a  greater  or  less 
defrree  accojxling  to  the  stimu- 
lus of  light.  Very  delicate  pro- 
cesses run  in  from  the  pigment 
cells  anions  the  baeiUi,  and  alon^ 
thes4>  the  molecules  push  them- 
selves in  f^'ater  quantity  as  the 
light  is  mor*!  intense. 

In  various  pails  of  the  retina 
the  layers  art)  in  diderent  pn>- 
porliun-s,  for  exaiuple.  near  thu 
IKipdIa  the  uplie  llbivs  aix*  in 
excess.  At  the  ivgion  vl  the 
macula,  important  changes  oc- 
cur, while  the  fovea  centralis 
has  a  character  wholly  unlike 
the  rest  of  the  n'tina.  The  fovea 
has  a  slightly  oval  shaix-,  bi'in^ 
horizontally  0.2  mm.  and  vertically,  CIS  mm.  In  dlam^'N'r  and 
measuivs  in  the  vi.sual  Ih-ld  Ij"*  (Bunge).  It  does  not  exist  in  the 
embi:>-o  and  is  not  yet  visible  at  birth  (Kolliker).  Tlie  optic  nerve 
layer disappeai-s,  the  g-.in^lion  cells  mstead  of  bein;?  in  a  single  layer 
as  elsewhere,  inci-eas<^  to  seven  or  eight  layeni,  the  external  gran- 
ules are  found,  and  the  cones  are  eiionnously  ehtngated  and  nnilti- 
plied,  while  the  rods  do  not  exist.  All  otiier  layers  aiv  wnntinjr. 
The  number  of  cones  at  the  fovea  is  esTimated  at  7,000  (Kulint). 
Wo  can  thus  understand  the  high  sensibility  of  this  spot  where 
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nothing  but  the  epithelial  structures  are  found.  . 
(ora  scrrala)  the  r«'tiiia  b4iconics  very  thin^  the  optu  na 
XkwA  thf  ganplion  ci'lls  almost  eease,  while  the  reticular  1) 
apfH'^r  aud  the  coiuiectivt*  lls±>u(.'  bfcouics  more  al^und: 
retina  as  it  uppcars  iu  section  is  well  shown  In  Ftg.  ' 
Poiieet.    Its  structure  is  nearly  iionnal. 

The  optic  fibn?s  as  they  enter  the  retina,  lose  tbrir 
and  become  simple  axis  cylinders;  they  unite  at  acute  aj 
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aintiMl  iiorniMl.  1.  ViUtouk;  <,  hjrpf^ropliUvl  crilinr  Tllmiuit:  \  tnruiti>mti«  Umll 
flbn-Kof  Mullpr  lUirjr  Kri!  illgbiljr  hjpnnmjthlnli  —  tfarj-  mtv  pannf  xh»  vauantiUf 
wcrrk:  G.  Uri7«(oi>ilc  nrrvp  nbrcK.  miclrt  mnm  ntmerouN  Ui&a  UMiaJ;  lL,U]r«r  of 
•uinr  of  Xhma  lM*e  uuilRrKi»>i'  cnUiiUl  ilf-iriTDi-rMlnit:  T,  failiimnl  luolnsilAr  oi*  nC 
Uyvrof  luiiiT  gnuiulni;  9.  riti-mnl  molritnilar  ntfcnlor  bfHT— In ibl«  ks  Id  ilw  lali 
UrarUicltlinMoCliliilltTVTahnoniially  duttoct:  IU,  biyar  of  ontor  er«auW;  II  a 
radauiiiciTim.  In  nhli^ailUtlnctJiiiiia  mmlr  hemvn  tbrUutf  of  naa'h  oUnBeaUl 
oaaa,  Il,«'liK-h  In  ■■■  ccmtlniwtfan.  ThMllM>whlc!hsrpijriiiP«  lOfr^iu  II  (xikDmIi 
«Ewrtw,  It  IH  m4  tuuhvd  br  «  fljrure;  1%,  Ujvr  Ol  epUlKil&l  pieinctiilu  i 
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plexiform  manner,  antl  as  has  been  said  can  often 
upward  and  dowtnvani  frotu  the  disc  and  sloping- otralonj 
cipal  vessels.  Such  of  them  as  go  transvei-sely  uutwiu 
the  macula  are  much  flner  than  the  at>ove  uaiutnl,  and  wi 
to  the  macula  a  large  qucita  of  tibres  is  directed,  ainoi 
Bun^'v  found,  to  about  one-fourth  of  all  the  fibivs  contAi 
optic  nerve.  For  the  ophthalmoscopic  appearance  ot, 
fundus  see  PlaiP  HI.,  Fig.  I,  and  colored  plate 
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Opaque  nerve-fibres  constitute  a  congenital  peculiarity  which 
is  not  verj'  infivcuu-nt.  By  this  is  nirant  that  certain  Hbrea  coming- 
from  th*^  papilla  n'tain  their  ni'iinlt'mma  for  a  distance  after  they 
enter  the  retina.  Tliuy  aiv  ^Touptid  into  a  hrtish  or  cluster,  which 
I3  usually  either  above  or  below.,  and  exhibits  considerable  variety 
of  form.  It  may  he  short  and  dumpy,  or  sweep  iu  a  loDg-,  wispy 
plume,  and  usually  along  the  principal  vessels.  I  have  seen  a  caso 
in  which  most  of  the  centre  of  the  fundus  was  whitened  hy  such  a 
condition.  Such  a  catw.-  is  hjjrured  iu  Liobreich's  Atlas.  To  recusmize 
the  nature  of  this  peculiarity,  observe  that  the  white  or  yellowish 
patch  conceals  the  edgtj  of  thcdisc,  has  a  gUsteDin^.striated  surface, 
and  till'  marking  are  iu  paraHel  lines;  the  edge  is  marked  by  a 
hair-like  friuge.  The  surface  is  intensely  white  or  yellowish,  the 
vessels  are  partially  concealed,  and  flne  grlistenbig  markings 
appear.  Surrounding  part«  of  the  fundus  will  be  normal;  sfiitie- 
linies  the  optic  ner\'e  looks  very  red,  but  it  will  not  be  swollen. 
In  slight  cases  Uiere  will  be  no  iuipairniuut  of  sight,  iu  extreme 
cases  there  «ill  bo  amblyopia.  Sometimes  spots  of  opaque  nerve- 
fibres  crop  out,  remote  from  the  principal  locality,  but  very  rarely 
does  the  abnormality  reach  beyond  the  macula  or  its  vicinity. 
(See  Plate  la,  Fig.  2.) 

Cnloboina  of  the  macula  is  an  extremely  rare  congenital  anom- 
aly which  resembles  a  patch  of  choroidal  atrophy  situated  at  the 
macula.  It  is  a  white  or  pinkish-white  spot,  usually  without  any 
]iigntent-deposit  such  us  characteriztrs  choroiditis,  although  in  the 
colored  plate  giveu  by  Lonng  '■  some  pigment  granules  are  shown. 
Vision  may  or  may  not  be  induced.  This  lesion  has  by  many  been 
disputed.  I  have  not  seen  it.  Testimony  and  argrument  in  behalf 
cf  its  nature  and  existence  is  found  in  several  papers  condensed  by 
Manz,  ui  Jahresbencht  der  Oplithahnolopie,  1885,  p.  279.  See  Plato 
L,  Fig.  11,  opposite  page  114;  illustrations  taken  from  Fuchs. 

Silex  reports  two  cases  under  this  title,  but  tlunlis  them  to  be 
choroidal  atrophy  aud  not  coloboma.' 

BlSEASBS  OF  THE  RETINA. 


Hypercemia,  apart  from  actual  Inflammation,  is  not  easy  to 
make  out.  The  blood-vessels  arc  often  tort.uous,  are  in  some  cases 
very  abundant,  thi-y  vary  in  size  in  different  pi^rson-s,  and  there  are 
so  many  varieties  possible  within  phj-siological  limits  that  it  is 
difHcult  to  he  sun*  that  a  particular  case  is  abnonual.  We  form 
a  judgment  chieHy  upon  the  ap[>earance  of  the  optic  nei'\e.     It 

'  " Text-Book  of  Ophtfaaliuoscopy,"  Plate  III.,  Fig.  -1 :  deecription  p.  W,  198A. 
•  ArehlvcBof  Ophth.,  March,  ISMU,  p.  80. 
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may  bo  vfpy  red,  but  this  ofton  arises  from  refractlvo  error 
hypermelropiii  ur  astigiiiatisiu.  fnmi  proloiiget]  us**  or  t-xcessivo 
weppinjif,  from  imtalion  of  a  foreig-ii  body  in  Uie  cornea,  from  sym- 
:pathy  witli  soiut*  other  morbiil  proct'ss,  like  iritis,  etc  lii  short 
hypera?mi:i  is  rarelj*  idiopathic,  wbctlier  In  tJie  nerve  or  retiiia,  but 
symi>toni!itic. 

Neverlhcl^'ss,  thprc  nrr  cases  of  etilargt^meiit  of  the  retinal  ves- 
sels from  orbital  tumors,  fiimi  olwitructioD  to  the  ccn>hral  vt-ssols 
ni-ar  the  sphenoidal  flssiirc,  frciiii  i-mphyseuia  of  the  lun;^,  from  an 
open  foraiiKMi  ovule,  fi-odi  aneurism,  etc.  A  condition  of  telenngi- 
ectasy  is  O^nircd  by  Liebreicli.imd  also  a  cuse  where  the  veins  were 
converted  into  a  scries  of  bead-like  expansions. 

The  intraocular  circulation  is  in  g-i-eat  degree  independent  of 
fluctuations  in  the  general  81,'stem,  and  though  an  otT-shtHit  from 
the  bloo(l-vesj*eIs  of  the  brain,  it  participates  little  in  its  circulatory 
chiingvs.  A  sJiarp  distinction  is  to  be  made  between  idiopathic 
hypenemia,  and  hypenrmia  attendant  on  iiiflanuuation.  With  lueu- 
ingitis  it  is  coitiinon,  with  br:iin  disease  it^fxxiirrenci'  is  varia\)h.'.' 

f^ilnati(m  (if  the  refinal  arteries,  as  a  result  of  resistance  to 
the  influx  of  b\tM»\  from  increased  intraocular  tension,  as  in  glau- 
coma, has  been  n-feiTcd  to;  the  same  etfect  can  arise  from  reUur<'4l 
iiiipulst.'  of  the  heart.  We  see  this  in  lusulllciency  of  the  senii-hmar 
valves  of  the  aorta,  and  less  markedly  with  aneurisms  o(  the  arch 
and  of  the  ascending  aorta.  The  combination  of  aortic  insutficiency 
with  insuOlciency  of  the  niitrnl  vnlves  diniiuiahes  the  tendency  to 
pulsation  of  the  retinal  vessels  (Michel).  A  ditferent  kind  of  pulsa- 
tion, viz.,  one  which  is  kss  abrupt  and  reaches  over  a  longer  streich 
of  the  artcrioa  occurs  in  exoplithalniie  goitre. 

Vennit.t  ]nils<iti(m  asa  physiological  condition  has  been  referred 
to  (page  II),  it  also  occurs  with  aortic  insufficieucy,  with  hypei^ 
trophy  of  the  heart,  willi  increase  of  arterial  tension.  Duiijig  tsyn- 
cope  the  aKeries  will  btr  suuill  and  the  veins  full. 

Amemia  of  the  retina,  in  the  sense  of  diminished  flow  of  bltHHl 
independent  of  obstructive  causes  which  will  be  referred  to,  scarcely* 
presents  itself.  The  i-etinal  cii'ciilation  may  for  a  time  be  arrested, 
as  in  migraine,  and  in  ana'mic  persons  the  intraocular  circulation 
■ftill  measunibly  correspond,  but  there  is  no  such  condition  aa  per- 
sistent anaMnia  of  the  retina  apart,  from  lesions  of  the  vessels  or  of 
the  optic  nene. 

Spasm  of  the  Retinal  Arteries,  Megrims,  Epilepsy  of  the 
Jieiinn. — In  consequence  of  vaso-molor  irritation  the  retimil  ar- 
ifries  may  lie  fli-mly  cuntract^'d  and  aiTcst  completely  the  circula- 
tion.   Irritation  of  the  sympathetic  id  the  ntvk  causes  their  con- 


'  Bee  Qowers,  "  mwMuMs  of  thw  Brain."  p.  17»,  1887. 


THE  RETmA. 


fi47 


traction,  whjle  exlirpatiun  of  the  superior  cervical  guug-Iion  iDiluces 
oulafK:t'aient  of  the  vessels. 

Tht'  siwpension  of  the  cjpciilatloji  caiisi's  partial  op  total  hlind- 
nrss  in  one  or  both  <?yps.  A  w>-ciill«i  blind  headiiche  is  a  mild  form 
of  the  disortler,  and  the  vessels  of  the  bniin  aa  well  jls  of  the  eye 
may  bi*  affected. 

The  visual  disturbance  may  be  the  most  conspicuous  phenomi"- 
non,  and  should  not  be  regarded  us  of  serious  moment.  All  illus- 
tration is  the  following: 

Mrs.  W.,  widow,  forty-three  yean  of  one,  wiw  broui^lit  to  me  by  I>r. 
tlun'liiinl,  .she  xe^iiiH  well  iioiirUhed,  but  \b  miA  to  Imvc  lately  loHt  fle^. 
HtM  uit  anxious  oxiiremioii.  Iteeri  ^rently  worried  )>y  biiiilnoi^  eAres,  lind  boon 
anclprmoph  oicitt'iuent.  Thnv  iiioiitbit  a^  she  bejtHn  to  h/ivc  partial  ub- 
t^iimtiork^  of  MKht  iti  tbe  ri^lit  eyt>.  la  a.  little  tititA  the  iii^ht  wuiild  "ifo 
out,"  a»  Bhe  said,  wvvry  tw«*i»ty-fiiur  huunt.  a.ut\  PVt*r>-thtuK  bw  dark  for  Sfteen 
to  thirty  minutes,  Thie  cuuditiou  atTucted  the  right  eye  only,  until  a  few 
evenlniupt  tAixev.  Then,  while  ut  the  o[>era.  ti\e  betrauie  totally  hiiiid  for  about 
ftno-half  liour,  1111(1,  H»  iibi<ML)'ii,  wutt  In  toud  iliLrknot^.  t^Inrn!  tbvn  ibti  HiLine 
lliinj;  liaM  hapi>enwl  evury  oVBiiiny.  and  liut4>d  from  e.  few  moraentA  lo  half 
(in  hour.  .\t  my  interview  with  her  in  my  i>fflee  slie  exolaimed  that  sight 
Was  Ipai-ing  th«  left  cyo.  Ik-r  viitUtn  hai)  been  previoiiNly  esamiii«>d  and 
rtiunil  Ut  tte  }j  in  each  ey^.  While  the  diitint'se  exiHt«KE  1  iiiii{i«ctt^l  the  Wt  eya 
witli  tho  iiplitlmliiniw"|»".  Tlif  artt-rifts  wer«  rwluce>l  iii  xi/e,  the  vt^iiw  weru 
norutat.  no  utlier  uutable  u|)pc<iiraiK-^H.  Tliet  Mtttirk  iMMxed  in  a  few  miiiutes. 
uud  then  the  nrterles  IiH^w  lanrernnd  were  like  tliate  ot  the  other  eye.  There 
were  no  Ki^iis  uf  cfTui^ton  or  hillumiiiutiun.  My  adviuo  was  to  um'  bnimide 
nf  amniiininni.  to  take  mjuriHliint^  t(»Ml,  and  try  tu  secure  exemption  fmni 
anxiety  and  CAre. 

In  another  instance  in  n  man,  tbfi  blindness  wrut  eomplete  in  both  eyvn  for 
wixtt?*-!!  hours  anil  then  iJeri-ejitlMii  of  lijtht  beK«n  to  r^itura.  1  saw  the  man 
twi'iity-four  buunt  after  the  1)ii'Ki'i"i"tC  "'^  lh«ii(taek  iukI  I>y  the  ophthaliuu- 
ii(TO|ie  pepoifimetl  Rreat  pallor  of  the  optie  nervy,  t-euuity  of  IheartericK  the 
veins  about  uonnal.  No  effustion  or  .tw-elUns  of  the  nerve  or  retina;  tension 
noruiul:  pii|illH  uutlvti.  Could  count  (lirurt^t*  at  kIx  feet.  By  iulialation  of 
nitrite  of  amyl,  viHinn  was  reKtoret)  in  twenty  uihrnteti  to  the  nf>rnial  det^ree 
and  the  iiitraiM-iilar  eimilalion  wa.s  resumed. 

The  patients  trtay  be  subject  to  ralffraine,  and  besides  the  head- 
ache and  nanst-a  have  that  kind  of  scotoma  which  is  marked  by 
a  bright  and  anj^ular  outline  constitutinjLT  the  so-called  fortifica- 
tion line,  because  it  resembles  a  fort  with  bastions.  The  attacks 
are  tisually  of  shor-t  lUiratioii,  so  far  as  vision  is  concerntHl.  They 
sometimes  take  on  the  foriii  of  hemianopsia,  which  implies  that 
the  disturbance  is  c'erebrul  and  not  ocular.  This  will  be  a;rain  re* 
ferred  to.  In  case  of  prolonged  or  severe  attackn,  inhalation  of 
nitrite  of  amyl  from  three  to  live  drops  at  a  time  will  bring  speedy  re- 
lief. Prognosis  is  gn»td.  General  treatment  would  consist  of  tonics 
and  sediitives  of  the  milder  types,  and  attentinn  to  derangements  of 
the  stomach,  the  uterus,  or  any  debilitating  causes.    One  must  be 
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careful  not  to  confound  these  cases  with  the  tmnponuy  6b 
which  occur  in  glaucoma,  and  attention  must  be  given  t( 
of  ocular  tension  and  to  the  possible  exiateoce  tJL  ^uavai 
nerve,  etc 

lachcemia  of  the  Retina.~The  condition  to  whidi  tl 
applied  has  beeai  recorded  a  few  times  and  it  was  first 
by  Alfred  Oraefe.*  The  question  will  naturally  arise  ai 
may  differ  In  essence  from  the  spasmodic  suspension  of  1 
tion  just  now  referred  ta  The  subjects  have  always  be 
who  have  been  much  prostrated  by  illness.  In  a  case  v 
in  consultation  with  Dr.  Knapp '  the  child,  three  years  < 
been  much  prostrated  by  whooping  cough  and  when  a 
suddenly  became  totally  blind,  losing  perception  of  Ug 
eyes.  The  optic  nerves  were  white;  in  the  left  ^e  Botae 
fine  as  threads  could  be  discerned,  in  the  right  none  coul 
In  both  eyes  the  veins  were  of  eztoeme  tenuity.  The 
other  l^ons.  We  have,  therefore,  seriously  diminisl 
action  and  an  impoverished  state  of  the  blood.  That  th 
alone  may  not  be  an  adequate  explanation,  is  probabl 
observations  of  von  Graefe  upon  diolera  patients.  H 
the  retinal  circulation,  when  they  were  in  the  last  stages 
tion  and  never  failed  to  find  blood  in  the  vessels,  and  th 
rect  vision  so  far  as  could  be  ascertained.  He,  therefo 
that  some  obstructive  cause  was  to  be  assumed  in  cases  < 
and  that  it  was  likely  to  be  found  in  the  optic  sheath.  It  s 
thiit  we  liave  a  partial  thrombosis  behind  the  eyeball  an^ 
cast's  are  to  be  i-cferred  to  this  head.   Both  eyes  have  be 

Treatincnt  is  directed  to  promote  the  action  of  the 
improve  the  health,  and  on  the  other  hand  to  diminish 
to  intraocular  circulation.  Rest  in  bed,  crood  food,  di; 
stiniulnnts  and  tonics  meet  one  indication,  while  paracont 
and  iridectomy  have  been  resorted  to  for  the  other.  1 
may  be  t  ried  for  twenty-four  or  forty-eight  hours  before 
the  latter.  Alfred  Graefe  did  iridectomy  on  the  t«nth  d; 
blindness  in  one  eye,  and  on  the  thirteenth  day  of  total  b 
tile  other  eye  with  restoration  of  perfect  vision.  Inhala 
trilf  of  ainyl  will  also  suggest  itself.  As  a  rule  the  pi 
ffood,  but  atro])hy  of  nerve  may  result. 

Kmhoiism  and  Thrombosis  of  the  Retinal  Vessels 
ihesu  conditions  may  occur  separately,  or  in  combinalic 
may  also  be  complete  or  partial  suspension  of  the  circula 
obstruction  iiiiiv  bo  in  the  central  arterial  or  venous  1 


'(Traefe.  .\n-1iiv  f.  Optith.,  viii.,  i.,  148. 

'Archive!!   Oi>h.   ami   Otology,   vol.    iv,,   p.  448,   1875.      See  al 
Tnius.  ^leA.  ftw..  fttoAe  ^mn*  York,  1878,  p.  156. 
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may  also  tako  place  in  one  of  the  retinal  branches '  (Saemiscli). 
The  tirst  case  ot  embolism  of  iht-  arleha  centralis  retina  was  seen 
b.v  von  Qraofe'  in  1858,  and  he  foiindwl  his  diagnosis  upon  the  in- 
traocular appoarancoS  utuI  upon  tin'  piwsciioo  of  emlocaniitis  which 
was  iltic  pnibably  to  a  wvfn'  blow  upon  Ww  uliest.  The  eori-L-ct- 
Et'ss  of  his  judp-'neiit  was  verilled  by  an  anlo|B>y  eif^htei'ii  nionths 
laU>r.  Tti(!  iviiinant  of  a  plu?  wa.^  actually  found  in  the  retinal 
aitm^i'  just  behind  the  eyeball.*  Thi;  .symptoms  of  this  case  were 
very  striking''  and  its  ixkthulo^-  beautifully  simple.  Very  few  siich 
observations  have  been  made  since.  Some  cases  have  seemed  to 
point  to  partial  aiteHal  occlusion,  because  some  blood  was  evi- 
dently circulating-  in  the  n-tinal  arteries  and  \nsiou  was  not  wlioUy 
abolished.  An  emphatic  feature  of  thrombosis  is  the  pivsence  of 
hi'inonimgi^s  with  sig'us  of  obstruction  to  the  venous  circiihitlon, 
while  \isiun  is  not  so  entirely  destroyed  as  in  cases  of  complete  eni- 
bolLsni.  SltU  another  lesiun  which  may  happen  is  hemorrhage  into 
the  sheath  of  the  ner^'e  (MaK-uus*),  and  a  case  in  which  this  was 
assumed  was  reported  by  Sands'  in  lH«i(;.  A  further  complication 
giving  riso  to  a  different  ophthalmoscopic  picture  is  related  by 
AnpeluccL*  Ho  found  at  the  autopsy  the  central  vein  completely 
occluded  hy  a  plug,  also  surruiinded  by  a  lunss  of  exudation  and 
clot  which  extended  some  distance  up  and  down  the  nerve,  and 
through  th«  coiiipi-essioii  of  this  material  the  ai-lery  where  it  lay 
in  contact  with  the  venous  plug,  was  cotuptetely  shut  up;  behind 
this  point  it  contained  blood.  In  another  case  he  found  similar 
conditions  without  any  hemorrhage  in  the  nerve  (I.  c.) 

After  these  explanatorj*  statements,  which  properly  belong  to 
the  pathological  anatomy  of  the  subject,  we  may  take  up  the  con- 
sideration of  the 

Symptftnis. — Always  there  is  sudden  loss  of  sight  without  pain 
or  exLei'iual  syniptoiiiH,  In  Gniefe's  casi%  wliich  was  the  type  of 
simple  and  complet^^  embolism  of  the  central  artery  the  bliudness 
was  total.  The  optic  nerve  at  the  outset  was  extremely  pale,  the 
arteries  reduced  to  a  niiiiiniiim,  their  finer  twigs  invisible,  the  veins 
smaller  than  tisual,  but  fuller  toward  the  equator  than  at  the  ne r\"e; 
there  were  no  henu»rrhag«?s  and  no  opacity  of  the  retina.  Neither 
plioHphi'nes  nor  arterial  pulsation  coidd  he  excited  by  pressure;  the 
t^Mision  was  sligiitly  minus.     In  ten  days  a  slight  lo-aud-fro  rnove- 


>  MonnUMattOT  f.  .Aiifivnh.,  4,  82.  ISttfl.  with  plat*. 
«  iinvh--*  Arcliiv  fllr  Opitth.,  Bd.  v.,  Ahtli.  i..  5,  IHB,  l»'j«. 
'  Schweigger,   "  V'i)rl(>sung?n  (Htpr  d^^n  (Jebraueh  dew  Aiiifuspi^gels,"  Taf. 
Hi..  Pis.  10,  !•*'>(.    Sw  alny  hi«  '  HwinlbiK-lj  iler  Aui;eDheiikiiade.*' 
''"Pie  Suhuerveiiljluiuiitfvii."  Li-ipzltj:,  11174. 
'Tnuw.  Aim-r.  Ojih.  Mm;.,  ]><fi(i.  p,  3. 
*  ^((inRtAbliltt,  f.  Augetdieilk.,  zvl.,  444,  187^ 


550 


VISKASBS  OF  TUB  BYB, 


ment  api>cftred  in  the  voina,  anil  soon  a  Ultle  perct-pt 
gainod  in  the  inner  and  upper  purt  of  Uie  fleld.  Whi 
denso  whit*'  ofKiciLy  nppi*Mr«l  oxvr  »  considerable  re 
tlif  niarula  and  at  its  rfntiv  the  Iowa  ty\unw  :us  ;ui  ml 
n^l  Hpol.  Its  brif^htness  was  aHcribeU  to  the  erf^fl 
and  tliL»  color  Ui  depi-ntl  on  the  shininj;  of  the  tthormP 
extiviiieiv  thin  membrane.  Snl^soqucntl.v  the  nppL'ftra 
those  of  complete  atrophy  of  the  nen-e.  App<-:imnoa 
described, are  depicted  by  Llebn-ich  (Atlas,  Pi.  VUU  J 
In  Fi;^.  'i(vi  from  Malms'  Atlas  the  whit*  exudatiiw  il 
contrasting-  with  the  brig^ht  fovea  is  shown,  whili 
also  iiillltruted  and  the  artenes  HLiform. 


J 


Wc  And  variations  from  the  above  symptoms.  In 
the  ner\'e  hecomes  red  a^ain,  and  may  be  iiiAltniU 
has  shown  that  there  was  a  mixture  of  enilwlism  and 
A;?:iin  lieniorrhai^cs  may  occur.  In  Nettleshlp's'  v^\ 
cmbutiHui  it  appeunnl  that  the  obstruction  occurred  a 
iuK"  of  the  artery  ill  the  p;»pilla,  that  it  happi-u»^  tw 
one  branch  w;vs  left  (mtvIous.  ^leuiorrha^'s  iitdicat< 
the  arterial  flow  is  not  absolutely  arrested,  or  they  po 
thrombosis  us  the  chief  lesion.  EmboUsin  of 
branch  on  the  iiHina  was  accompanitn)  in  8aotuii5i-M 
fused  opacity,  but  no  hemorrhages,  while  in  Km 
were  abundant  infiirctions. 

■Opli.  Hoxix  Ruporta,  v<j].  vifi..  p.  1.  1674. 
*  Mouatebliltter  t.  Ant^nlieflk.,  iv.,  3S, 
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The  retinal  opacity  in  some  cases  begins  imiiiediatel.v,  it  may  be 
dela.vi*<l  a  wcrk,  after  a  tiinc  ln^gins  to  disappear,  and  the  bordprs 
of  the  arteries  may  show  a  white  streak  or  tlu'y  ma^'  Ix^  convrrt**! 
into  wliiie  threails.  The  same  land  of  opacity  occurs  in  tlio  retina 
after  severe  contusions  of  ttfe  nerve  in  tlie  orbit,  or  after  its  section. 
Experiments  by  Berlin  on  rabbit*  and  frogs  showed  that  wht^n 
caused  by  section  of  the  nerve,  the  chau^  bejrau  iii  the  nerve  fibres 
and  ganglion  cells  and  extended  to  the  i-emaining  layera.  Goxvera 
found  the  rt'tina  infiltrated  with  small  round  cells.  While  embolisru 
of  the  trunk  cuts  off  the  arterial  supply  to  the  inner  layers  of  the 
retina,  the  outer  layers  possess  their  proper  supply  in  the  chorio- 
capillaris.    Infiltration  of  the  nerve  may  ur  may  nut  take  place. 

Thrombosis  of  the  vena  centralis  will  pii-sent  various  symptoms 
depi^ndinB"  on  whether  the  calibre  is  entirely  or  partially  closed. 
If  closure  is  complete,  the  nerve  is  nearly  obhterated  by  lienior- 
rbasv  and  effusion,  abundant  hemorrhagres  cover  the  retina  and 
accompany  the  vessels,  and  mixwl  with  the  patches  will  be  jvllow- 
ish  exudation.  The  veins  will  be  tortuous  and  enlargu'd,  inU-r- 
nipted  by  blood  and  exudative  plaques,  the  arteries  may  be  small 
and  straivrht,  conlni-stinH:  with  the  sausagi'-like  (Michel)  look  nf  the 
veins.  The  retina  will  Im*  soaked  and  theiv  may  lie  a  dilTused  opac- 
ity about  the  macula. 

Imperfect  closure  of  the  venous  trunk  will  exhibit  fewer  hemor- 
rhages and  these  chielly  in  stivaks  about  the  nerve,  the  retina  will 
bo  less  a-iiematous  and  oiKique,  hut  the  contrast  brtween  the  veins 
and  ail^'ries  will  be  conspicuous.  Pressure  may  or  may  not  cause 
pulsation  in  the  ai-teries  and  it  may  appear  in  the  veins.  Vision 
is  grently  reduceil,  sometimes  deHtroyitl,  Is  sonietiiinw  eccentric. 
Somcthnes  it  will  be  partially  reatoi-etl.  Tension  is  not  alfeettrd. 
The  prog'ress  of  the  case  will  be  slow,  and  there  may  be  recui-- 
reuces  of  hemorrhuAre. 

As  aa  exception  Lo  the  features  thus  related,  the  case  examined 
by  Angelucci '  should  be  mentioned,  where  thi-ombosis  of  the  veins 
caused  at  the  same  time  occlusion  of  the  artery  by  pn-ssui-e  and 
thert-  were  no  hemorrha^fs  either  hi  the  nerve  or  retina.  Tlie  ar- 
teries were  in  places  empty  and  the  papilla  was  infiltrated. 

The  isolation  of  the  retinal  cii-culation  explains  the  peculiarities 
produced  l>y  einboHsiu,  because  it  cutnmunicates  so  spar-iuyly  with 
other  vessels,  viz.,  only  with  the  choroid  at  the  papilla.  Sometimes 
a  suiuU  twijr  (Schwnlbe)  nins  up  parallel  to  the  central  artery  to 
the  pupllla  and  may  account  for  some  instances  wlieix'  the  vascu- 
larity of  the  papilla  was  subsenpiently  restored  (Schmidt'). 

Embolism  of  cen-bral  :irt.(>nr?s  hnppi'ns  in  ccuijunction  with  retinal 

'  MoiiatAhllitti*r  f.  .\ii(|reiih^il.,  xvt.,  ^oO,  I818, 
•  OrMftt's  Arehiv  f.  Ophth.,  ix.,  8,  S>t7,  1874. 
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uiiihalisui.  Tin*  unhtlialmn^'  :kr(.tTy  may  also  be  occluded) 
casu  irido-cycHUa  wnsued  (Schmidt),  while  in  another  iK 
ucutc  glaucoum  ik'manded  fnucleation. 

Ill  all  caBCH.  in  ordvr  to  eHtabli&h  tbi*  diagnosis  of  embd 
soiiire  must  be  found  whence  the  foreign  boily  can  fc 
from  veffptnlioiis  in  tUt-  hL^art  or  aorla.  uneunsins  «r  at 
artt^rifa,  from  tijrunibosis.  of  the  titeriue  vi*iits  or  of  tit 
lower  Kxtremjtics  iiftor  pnegTiancy  or  a.l)oi*iiiiiji,  *»tc 

Tliromliowis  iiccury  mostly  in  fM(-r!y  p^.-i'sonH,  trhot 
have  degcni^rat'ed  and  whosi;  heart  is  tikrly  to  iw  faliy,  OJ 
have  marked  emphystmia  and  whose  circulatloJi  is  th^rd 
It  may  cutne  fi-om  a  rtial  phlL'bitis  or  periphlebitis. 

Dkvjnosis, — A  sudden  loss  of  si^'-ht,  atteudisl  by  gi 
tion  in  the  cahbre  of  the  retinal  arfceiies  und  hleacliinR^  af 
foUowed  fsoon  by  haziness  of  the  centi-al  ivginn  of  the 
speaks  ai'lerial  embolism,  When  hi'morrhajg-es  are  abi 
probabilities  aii'  in  favor  of  thrombosis  or  of  a  mixed  cc 
vnlving'  both  arteries  and  veins.  What  has  already  bee 
not  be  repeated.  It  will  not  always  be  passible  to  decid 
precise  li^iou  ia,  nor  is  it  important  apart  from  its  scicntii 
Fig'.  3,  Plate  III.,  pi^esents  some  of  the  features  descri 
spoken  uf  as  simply  ajioplexy  of  the  nervo  and  retina, 
are  not  frequent  ^ud 

Proyntm's  m  gisnt-ral  is  bad.  A  c^se  seen  by  Mr.  \\ 
ReHeWf  Vol.  L,  49,  18S2)  recovered  si^ht  under  the  oye 
pH»n  who  was  making  prcHsure  on  the  ^loiie,  and  lit?  sav 
Jation  re-establisbetl.  In  a  case  seen  by  Mr.  Eales  [Op 
Vol.  1, 139,  1882)  vision  was  restored  in  nine  months,  w 
caption  of  a  centi-al  scotoma.  There  is  one  case  (Nettle 
ITosp.  Reports,  Vol.  XL,  11I»  ?eO,  les:)  in  which  both  e; 
blmd  at  successive  periods,  each  retaining"  in  tlie  upper  | 
field  a  sector  where  light  could  be  perceived,  Hii-schbe 
a  ease  where  each  eye  was  affected  (Central t>Iaft  /.  J 
Jam.  1SS4)  and  at  the  autopsy  the  obstruction  \vas  not  fi 
covery  after  embolism  must  mean  displacement  or  dish 
y>{  the  plug:.  After  thrombosis  it  would  not  seera  so  iii 
providt'd  absorption  occurred  before  destructive  change 
sued  in  the  uorve  and  retina.  Yet  very  raivly  lias  any  usi 
been  n^stor'ed. 

Trentmetii  can,  in  the  na.tui'e  of  the  cast-,  accomplish  1. 
Uectoniy  and  pai-iceutesis  have  been  tried  in  vain,  with 
lessen  the  opposition  to  the  circulation  within  the  eye. 
fwlus  if  loo5ene<l  must  soon  be  again  cau]!Jrht  fast,  and  the  ■ 
would  hf  in  its  becoming-  disintegrated.  To  this  end  Mau 
]>n>iHi.siHl  massage  of  the  g-lobe,  and  it  is  said  that  re-estal 
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of  the  circulation  has  btioo  wittn»s(;d.  For  thrombosis  tbure  would 
only  be^nt?i-al  indicalions  ut  Ionic  ami  ivcuptrativu  trealineni  and 
the  hojU'  or  absoi-pljon.  Unhappily  in  nearly  all  the  cases,  atrophy 
or  the  n('i'\"t'  and  rt'tina  is  the  outcome' 

Hemorrhage  into  the  retina  prpsL-nts  itself  under  other  condi- 
tions besides  iliosu  just  uuMitioned.  viz..  Trom  injuries,  as  a  coinpli- 
cation  iif  eliuruidal  and  ivtinal  inllaiiiniatiuus,  in  cases  of  choroidal 
atrophy  in  myopic  eyes,  and  it  aLtio  happens  idiopatliicalty.  We 
find  it  in  youii^r  persons  of  delicate  health,  in  such  as  have  a  heuior- 
rhagie  diathesis;,  as  an  elfect  of  mensti-ual  disoi\lers,or  of  pulmonary 
emphysema,  or  of  severe  coughinjtj  or  sneezing.  It  specially  occurs 
in  pernicious  anipraia  under  the  form  of  small  strealis  clustered 
about  the  nerve  and  scattered  over  the  surface,  while  white  patches 
may  appear  ami  sometimes  neuritis.  Severe  retinal  hemorrhagw 
with  atrophic  chanf^'es  in  thrt  chotiiiil  occurs  in  connection  with 
great  losses  of  blood  at  the  menopause.  Tho  gouty  or  rheumatic, 
or  syphilitic  ijyscrasia,  are  rrequent  factm-s. 

In  all  caseti  of  spontaneous  hemorrhage  a  weakened  condition 
of  the  vessels  is  to  be  presuppostsd.  hence  it  is  liable  to  be  repeated, 
and  especially  important  is 
the  case  when  there  is  rea^ 
son  to  believe  that  there  Is 
g^'neral  def.'eneratioii  of  the  ' 
bloo  l-vessels,  which  niay 
lead  to  rupture  in  the  brain  *~t> 
or  other  viscera.  The  asso- 
ciation of  ix'tinal  heinoiThaye 
^nth  cerebi-al  apoplexy  is  not 


infrequent.      The     capillary  tw 

aneurisms  found  in  cerebral  „nl*'i  rmm  n>e  iymi.i.»ii(!  -iiw>th:  4,  i*mpi 

■  lluui  the 


I 


"i  111'  r>i«'<nrn<'n  WM  t**-^  tmm  •-  OAW  of 

I  .'Imu'iiriM      1.  iMyn   oT  optic   Bbmi  be- 

*«i,i.t.  tl.r  Inlpmal  p^t>itl>«  i»p*  nnltil*;  S;  •otn* 

iraiiull-in  ('--llii:  S,  vitriri.>M-  viv-crU,  thr-lr  wnllft  1ift*e  tco- 

tissue  can  also  exist  in  the  •J"'P'yp'«".-".«i -.-"-*  i-«-.Lu,t(.ev»*,i. 
retina  and  he  the  explanation  of  heinoiThap^!  (see  Fiff.  203).  While 
these  an-  too  small  for  the  united  eye  todiscern,  aneurisms  have  hciMi 
noted  which  were  re;MUly  visible  and  were  nuinerons  (Hirschborg). 
It  is,  therefore,  important  to  study  the  remote  as  well  as  tho 
inmiediat«  occasions  for  the  occun'ence.  because  not  only  will  the 
possibility  of  recoveiy  be  often  bound  up  with  them,  but  the  wel- 
fare,  and  even  the  life  of  the  patient  may  be  concerned.  If  the 
hemorrhage  be  not  at  or  near  the  macula,  the  injury  to  siprht  will 
be  moderate  and  be  occasioned  in  part  by  sli(?ht  turbidity  of  the 
vitreous,  widle  a  larger  bletnling  will  do  mischief  to  other  regions 

*  The  literature  of  thU  subject  is  loi^.  Bee  a  paper  by  Tiorlnir.  Am. 
JonmnI  Mod.  ScitMices.  Ixvii.,  8i:i,  1874.  See  also  Mk-hel,  Arehlv  f.  Opbth. 
(Qraefe).  xxiv.,  2,  and  nphlhulmlp  Review,  vol.  i.,  -W,  1S83.  A  ciww  by  Prittst- 
ley  Soiith.  Opli.  Hevii^w.  Jim.  artJ  P«b.,  IS*!,  wof  much  Interest. 
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of  the  retina  by  mt<'rferiQer  w"'*'''  the  conUuclivity  of  the  ner\-e-flbrvs, 
and  possibly  )>y  sotting  up  inaauiniatioD.    When  it  occurs,  in  iho 
fo\*Ki  centniliH,  n  dt<nse  ctmtral  scotoiiia  eusues,  and  soinctiinrs  the 
putiiMit  spi'iiks  of  st'fiDjr  tilings  of  a  red  hue.    Al>iin(l:iiit  heiimr- 
rha^  may  deeply  cloud  the  vitreous,  and  it  is  oflvn  imposiiibiL*  to 
trac«  the  source  of  the  elfusion  until  the  mwlia  have  cleaivU   up. 
The  most  common  startint'  point  in  such  severe  ca^>«  is  thn  ciUun- 
body  or  choroid,  while  from  the  retina  the  bleeding  is  usually  iv^ 
copious,  and,  therefore,  confin^l  to  iLa  own  tissue.     Because  the 
retinal  veswls  are  situaUxl  in  its  anleiiop  layers,  it  rollows  that 
recovery  of  tti^ht  Is  often  possible,  but  if  the  bloixl  should  iuvn<lo 
its  poaterior  layers,  nioiv  or  lesa  dimness  of  vwion  must  be  exitected 
to  i-emain.    Allufiion  may  be  made  to  hemorrhagic  gluucomu,  and 
to  the  possibility  of  a  choroid;il  ssii-coma  bein^r  imminent  (sw?  Fisf. 
203),  and  to  the  bleedin|p>  which  sometimes  rt>llow  opei*ations  for 
cataract  or  iridectomy. 

The  blood  may  be  absorbed  without  leavinjtr  any  visible  altent- 
tion  of  tissue,  while,  on  the  other  hand,  a  pigrnient-tle posit  niav 
Occur,  or  a  whitish  substance  be  left,  which  indicates  inflauimatorv 
exudatinn,  followed  by  st'condai^'  chant's,  Sometimes  exl«nsivo 
cicatnzatious  und  j»;Lrmentary  deiN>sil,s  rumain,  i-specially  if  ch<>. 
roidat  disease  co-exists.  When  bleeding:  lakes  place  into  the  mac- 
ula, it  is  rai-e  that  si^'ht  is  ever  i>errect,  and  even  if  much  he  f^ained 
metamoii>hopsia  Ls  liable  to  ivtnain.  A  word  may  have  soiuc*  of 
its  letters  displaced  or  distorted,  and  the  letters  on  oiUier  side  of 
these  be  natural. 


Reiinifi^  ajtoplecfica,  as  it  is  called,  occui*s  chiefly  among 
elderly  |M'i-sons  and  |)resent«  very  marked  featunii.  Both  the  nerre 
and  retina  may  Ik'  involvini,  there  may  he  chronic  renal  and  per- 
haps cardiac  disease,  while  the  vessels  are  alTected  by  atheroma 
or  syphilitic  deg'ene ration.  The  alTecliou  is  bometimes  in  luitli  eves. 
The  attack  comes  suddenly,  with  gi'eat  loss  of  si^ht,  and  wiihuut 
premonilory  symptoms,  except  sometimes  headache  and  dizKmess, 
The  lesions  in  a  well-marked  case  are  as  follows: 

Tlie  nen-e  is  h>'pera;mic  and  swollen,  its  tissue  oedematous,  and 
edges  indistinct — in  some  cases  the  outline  is  obliterated.  The 
veins  are  full  and  tortuous,  the  art<'ries  sinati,  and  some  maybe 
thread-like.  The  retina  has  a  wntitry  look,  and  the  fundus  is  spat- 
tered with  small  hemorrhage's,  many  of  which  are  in  short  lim-s 
running-  parallel  to  the  vessi'ls  (see  Fig.  ;i,  coloivd  plaU-).  There 
will  also  be  larger  ami  irregular  patchis  of  blood,  and  lihese  usually 
by  the  side  of  a  vessel.  It  will  be  noticed  that  one  or  more  art^'ries 
an'  cxce^'dingly  ivdncMl,  or  may  Ik*  abs^ihitely  empty,  and  tliey  will 
be  close  to  or  lost  in  one  of  the  blooci-patches.    Near  the  hemor- 
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rhag:o.s,  spots  of  ynllowish  exiulaMon  will  be  founit,  which  may  be 
exlenaive  and  nmnL'i*ous.  If  lieiiiorrliasp  has  b«en  |:opiouK,  llie 
vitreous  will  he  a  litllo  liazy,  and  rurthiT  obscuiti  thu  ri'titia. 

Tho  featun'8  of  various  cases  diffur  greatly.  SomrtiiiieR  the 
strt-ss  of  the  lesion  i^i  on  the  optic  nerve,  while  uuly  a  limited  sp;ice 
ill  the  fctina  in a(roct4xL  (see  Fi;?.  3,  PUvto  III.).  Sometimes  the  i-ctiual 
lesion  is  at  the  macula  and  its  vicinity.  Sometimes  the  ecchymoses 
run  alon^  one  v(>sm<'1,  partly  covering  it  up,  and  sprcadin^r  around  it, 
attended  with  blotches  of  yellow  exudation,  and  not  far  from  them 
will  be  found  some  empty  and  thivad-lilie  vessels.  It  was  the  early 
opinion  that  the  Ktartin^'-point  of  this  alfi-ction  was  an  iidtunini:i< 
tion  of  the  retina,  and  that  the  hemorrhages  were  sequent  to  the 
inflatnmatiun;  but  thetie  cu»eit  are  tvally  iDstanceii  of  obstruction 
and  thrombosis  of  one  or  more  artei'ies,  and  llu'  Innamrautory 
cedenia,  the  hemorrhages,  and  tlie  exu(hitiun,  fallow  upon  the  oblit' 
eration  of  small  or  larger  vessels.  Such  effects  are  pcwiblo  in  the 
rotina,  bi^caum;  its  vessels  anastomnst-  spariiifjly  wit-h  others,  uikI  if 
obstructed  cannot  obtain  any  aid.  In  fact,  the  hi-anches  which  g-o 
to  the  macula  and  to  the  jHiripliery,  and  also  to  other  portions  of 
tite  ifttna,  constitute  regions  of  so-called  terminal  vessels  in  the 
sens>e  which  Cohiilieiin  has  emphasized,  and  these  localities,  there- 
fore, ai-e  liable  to  the  peculiar  chanjafcs  he  has  descriK^l  in  tn-ating' 
of  embolism.  On  this  view  the  retinal  process  is  an  infarctn.s,  with 
the  same  alterations  which  are  found  in  the  lun^,  liver,  and  joinLs 
undi'r  similar  conditions.  T.akin^  into  account  th^Mnodifyin^inlln- 
ence  of  tin?  anatomical  character  of  the  i-etinal  circulation,  we  havo 
in  these  cases  illustrutious  of  the  elTect  of  cht*onlc  emlai'teritis  or  so- 
called  arterio-eapillary  fibivsis  as  a  purely  local  conUiliou.  Tho 
changes  in  the  walls  of  the  vessels  have  preceded  lh«  outbreak  and 
their  chara,cter  has  been  of  late  carefully  inrestigated.  8co  article 
by  \[eigs:   The  Medical  Jieauil,  Aug.  24th,  188'J. 

t^of/nosifi  depends  much  on  the  gvm^ral  condition  of  the  patient 
and  on  the  extent  of  the  bleeding  as  well  as  on  its  situation.  A 
breach  in  the  macula  will  seldom  permit  of  perfect  n^sloration. 
Then-  will  either  he  metanioriiMopsia  or  scotoma.  With  young- 
and  vigorous  pei-sons  entire  absorption  may  occur,  while  gllsttmin^ 
or  op.'vi|ue  white  spots  aud  black  pigmentations  often  remain.  In 
elderly  subjects  theiv  may  be  i)artial  recovery  of  sight,  but  the 
future  as  to  cerebral  hemorrhage  is  often  ominoits.  Atrophy  of 
the  optic  nerv4>  may  ensne,  rmd  the  spots  of  hemorrbag^i  or  exinla- 
tion  he  subsei|uentSy  designated  by  whitish  tissue:  or.  if  the  blood 
be  fully  absorbed,  iu-^ti'istitial  chanfros  in  the  retina  may  piTclude 
useful  funetion.  The  obliterated  vessels  are  usually  not  i-estored, 
and  tliose  which  at  lirst  were  pervious  may  be  slowly  thickened 
and  diminisficd.  ■, 
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Treatment. — Tbe  local  measures  arc  simple,  viz..  rest,  avoidance 
of  Iix:ht.  absU'tition  fi-oiii  use.  Dry  cui>|iiiig  and  in  vvry  plellionc 
siibjfcts  leeches  to  the  tnmple  mig*))!  he  indieated.  Exceptionally 
it  may  be  proper  to  use  atropia.  The  object  is  to  promote"  absorp- 
tion and  to  prevent  reciirivoLTs.  The  course  In  bu  adopt4>d  will  he 
(lot»inniried  by  the  y:eneriil  coudiliori^  the  remote  canac.  With  yoiiDfr 
subjects  invigoiuting*  Lrcatniont,  fix'sh  aiv,  gviwi'imn  diet,  prop«*r 
i-WBt  will  be  indicated.  Attention  must  be  given  to  meiistrual  dis- 
orUoi*s.  In  one  of  my  patients  removal  of  the  ovaries  was  under- 
taken. In  cases  of  pernicious  aiiKtnia  the  restoi'aiion  of  the  func- 
tion of  the  stomach  and  food  assimilation,  coupled  with  blood  and 
nerve  tonics,  iron,  strychnia,  etc.,  will  he  re^nirded.  To  coun- 
teract the  heinorrhnjric  diathesis,  a  visit  to  chalybcnto  springs  and 
the  persistent  use  of  iron  and  tonics  will  Bug-^^vst  themseh-es. 
Ever^'thing-  tliat  will  help  di^restion  and  assimilation,  will  be  laid 
under  contribution;  the  hypopliosphiti's  an^  often  u.soful. 

lit  elderly  subjects,  where  ttie  heart  and  ailcrie-s  and  perhapa 
the  kidneys  ai-e  at  fault,  the  indications  are  different.  Thew  has 
ofton  iH-iCn  great  mental  strain,  and  there  is  apt  to  be  much  ner\*ous 
excitement.  Suspension  of  business  cares  or  litorar>'  labor,  avoid- 
ance of  worry,  procurement  of  sleep,  proper  action  of  the  bowels 
will  naturally  suggest  themselves.  Mild  cathartics,  modcrato 
use  of  bi-omtdes,  sometimes  diun-tics,  will  be  proper  for  certain 
cases.  For  persons  with  a  small  and  especially  a  haitl  pulse  in- 
dicatuiif  hijirb  arterial  tension,  niti-o^ glycerin  in  doses  of  gr.  j\t,  ha? 
Iwcome  an  established  remedy.  Change  of  scene  and  quiet  and 
cheerful  surroundings  are  often  important.  Small  doses  of  io*lido 
of  potassium  may  be  useful.  For  gout  and  rheumatism,  the  special 
ivniedies  will  be  chosen.  In  shoH  the  treatment  must  be  based 
upon  a  pi'oper  appreciation  of  the  general  condition  of  the  patient 
ami  varied  according  to  circumstances.  Especial  regard  must  be 
had  to  the  daiigei-s  of  cen-liral  henioiThage,  of  which  a  retinal 
tleeding  may  be  the  signal.  From  one  to  twelve  months  and 
perhaps  a  longer  time  will  be  required  (or  the  completion  of  the 
nvuperative  process. 

Afiliary  (infun'sius  have  been  seen  in  the  retina  similar  t^o 
those  of  the  c^'ii'bral  arteries,  and  they  may  occasion  liemoiThagcs 
(see  Fig.  208,  p,  569). 


I 


Rktixitib. 

Symptoms. — In  describing  inflaminatiun  of  the  ivtina,  we  are 
obliged  to  take  account  of  the  optic  nerve,  because  in  most  cases- 
both  are  concerned;  yet  it   happens  that  each  may  be  inflamed 
without  apparent  participation  of  the  other.     The  subjective  symp- 
toms ar-e  dimness  of  si^ht  in  every  possible  degree,  soinctimos  lim- 
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ftations  of  the  fidd^and  tnicropsia,  motralopsia,  or  mctamorphupsia, 
and  rivqiiHDtly  irrltatfotts  of  the  retina  in  phospheneSfNcintillationSt 

or  gliintinTinjtfs— tljpiv  will  Im"  no  pain.  Objectively  the  eye  shuws 
no  fxtfi-ual  alterations,  either  in  its  bloiHl-vt-ssels  in  the  action 
oC  the  pupil,  or  tit  any  way,  unless  retinitis  be  compUeated  by 
other  diftcasi's.  By  the  ophthalmoscope  we  find  a  variety  of  ap- 
pearances, consisting  of  exudations  and  alterations  of  tissue  and  of 
the  blood-vessels.  Before  describin;^^  thorn  it  is  well  to  call  atten- 
tion to  the  variations  in  the  look  of  the  ivtina,  which  are  not  mor- 
bid in  the  sense  now  inteiuleit.  Such,  for  example,  is  the  while  and 
often  abundant  nerve-Hbn^  striatiuii  running  nut  of  the  disc,  the 
turgid  vessels,  the  red  or  leaden-hue<i  nene,  with  indistinct  edges, 
to  be  found  iu  some  cases  of  marked  liyperopia.  Moi-eover,  the  blur 
which  results  from  astigmatism  or  from  haziness  uf  the  media  must 
Im!  carefully  discriminated.  Always  must  tlie  observer  be  catt-'ful  to 
determine  the  refractive  conditions  Ijefore  he  pronounces  upon  the 
status  of  the  Tvtina.  To  this  end  the  direct  ophthalmoscopic  method 
Is  far  to  he  preferred  to  the  indirect.  The  following  ])ictures  pivsent 
themselves  as  types  of  retinal  inflammation  apart  fi*oiii  its  etiology. 

a.  Capillary  congestion  of  the  optic  nen'e  without  swelling,  its 
edges  partly  or  wholly  blurred:  the  flhres  which  pxss  into  the  ret- 
ina aru  uncommonly  distinct  above  and  below  as  Hue  parallel  lines, 
they  fade  gradually  and  suggest  a  slight  degree  of  infUtration.  The 
veins  ai'e  turgid  and  wavy,  the  arteries  of  normal  size.  There  may 
be  a  whitish  line  along  the  large  vessels.  No  other  textural  change, 
except  possibly  one  or  two  yellowish-whit*  dots  in  the  retina  near 
the  macula.  This  iiuiy  be  a  low  grmlo  of  iiiilainniation,  and  is  of 
doubtful  significance. 

h.  Deep  redness  of  the  optic  disc,  the  edge  almost  or  wholly 
obliterated  by  tin!  striatiou  nidiatiug  into  the  retina  about  its  en- 
tire circumference,  the  vt-ins  full  and  dark,  the  arteries  large.  Both 
are  tortuous,  aud  the  light-streak  is  scarcely  to  be  noticed — the 
tissue  of  the  retina  soaked  with  transparent  fluid,  and  evidently 
swollen — the  pignient^epithclium  not  to  be  recognized  {i.e.,  the  nor- 
mal granuUir  lonk  is  wanting)  imd  the  reflex  from  the  fundus  is 
rcduoed.    lliis  is  a  case  of  modenLl.e  serous  effusion. 

r.  Slight  hypei-.erui;i  of  tlie  nerve;  edgt's  not  well  dellni-d:  ves- 
sels not  noticeably  alteivd;  the  ix>tiniil  tissue  penaded  by  a  gniy, 
misty  infiltration,  seen  best  at  the  edge  of  the  illuminated  space,  or 
by  reduced  light,  and  this  cloud  occupies  thu  middle  portion  of  the 
fundus;  the  fovea  too  dark,  hut  impossible  to  be  (iefiiicd;  tlir'  small 
vessels  of  the  macular  region  conspicuous  by  their  number  and  size; 
and  along  the  large  vessels  a  border  of  mure  positive  gray :  slight 
plastic  exudations,  such  as  are  often  found  in  syphilis.  This  is 
sometimes  called  retinitis  centralis. 
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d.  A  rare  CAn<litinii  is  u  putch  of  exudation  in  nr  near  the  centre 
of  llie  fundus,  jmrt  ly  conccHling*  the  veswls,  of  consul erjible  ext^nit. 
with  soft  wIgVB,  and  no  otUer  chanpes,  except  bright  hj-pei^ULnia  of 
tlic  norvo.    A  local  plastic  exiulatioti. 

e.  At  tho  macula  a  group  of  hrij^ht  lustrous  dots,  fen*  or 
many  ami  :ipt  to  be  urran^'d  in  rudiatini^  lines,  while  the  oervo 
may  be  a  little  t-ed*  likely  to  t>e  a  mild  albuniinui-tc  lesion,  lii 
the  liiphly  developed  ly|X's  of  this  cuudilion,  we  have  the  nerve 
swollen  and  hypera>niic,  its  edges  hluiTed,  it*  t^fisne  Inliltrated. 
the  adjacent  n?tinn  swollen;  a  little  distance  fi-oin  the  nei'\'o 
there  will  he  whin-  patches  of  irretrular  form;  near  or  at  tlie  mac- 
ula lutea  ->iiv  similar  putehes.  which  may  be  roundeil  ur  arrjn^'d 
In  radii,  like HM  imperfect  star;  extravasations aloni;  tho  ve>»ulsand 
in  spjices  where  no  vessels  are  visible.  Tlie  white  plaques  or  dots  may 
Ih!  of  a  dull  Ime.  like  ^Teiised  paper,  or  \w  intensely  while  and  wl***- 
teiiiu^.  8umetuues  the  heuiurrliu^i^es  ure  more  munerous  than  the 
white  deposits;  sometimes  lliey  are  few,  and  lar^  surfaces  of  white 
are  sw^n.  I  have  a  picture  of  a  case  in  which  the  fundus  reminds 
one  of  a  "mackerel  sky"  in  full  sunlight,  so  numerous  and  Ileecy 
and  t>rif?ht  are  the  clouds.  In  some  cases  pigrmcnt-depo^ts  and 
choroidal  lesions  can  hi'  seen.  Tiie  remarkable  white  inflltralinn  of 
the  retina  fuund  afti-r  eiuhoHsni  and  Ihrumbosis  is  not  imluded  in 
the  present  descriplion. 

/.  Tlieiv  are  eases  in  whicli  slight  inllltntiuii  of  the  retina,  hazi- 
ness and  redness  of  the  nerve,  and  fuUn-ss  of  the  vess4'ls,  are  associ- 
ated with  turbidity  and  floating  bodit>K  in  tlie  \'itn;ous,  |H-riia)>s 
with  hemorrluifivs  or  even  with  new  vessels  in  the  vitn'ous.  This 
is  the  iH^tinil  is  attcndnnt  on  some  cases  of  ihtis  and  choroiditis,  and 
is  sometimes  styled  iH>tinitis  prolifer.iris. 

fj.  In  panophthalmitis  or  supjmrativc  choroiditis,  the  retina  is 
infiltrated  with  pus,  but  the  coiulition  belongs  to  patliolo^cal 
anatomy  rather  than  to  clinical  study. 

/(.  Still  another  condition  occurs  after  a  blow  upon  the  irlobe, 
and  appears  at  the  site  of  injury  and  is  visible  only  near  the  equa- 
tor. It  is  a  white  patch,  perhaps  attended  by  hemorrhn^je,  which 
conies  oJuiust  immediately  and  will  ji^Jiurally  disappear  iu  a  day  or 
two. 

From  the  above  it  is  seen  that  the  featun-s  which  command  a1* 
tention  are  changes  m  the  color,  texture,  and  outline  and  level  of 
the  aen'e;  opacities  and  intlltrationa  of  the  retina;  the  course  and 
size  of  the  vessels,  the  clearness  of  their  lip:ht«stre3k,  mflltrntion 
and  thickening  of  their  walls  (perivasciditis);  heniorrlm;;;^\'<:  we 
may  also  have  sub-retinal  etfusion,  pi^iient-deiiosils.  and  choroidal 
dtsesise:  complications  on  the  part  of  tho  ntreous,  lens,  iris,  and 
other  sti*uctureM  may  co-exist. 
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Etiology. — It  is  i-ait*  to  flnd  ivtiiiiiis  as  a  simple  or  idiopatliic 
airectioiL  It  isratlu'r  tliiu'irirtof  ci»ristituiiuii:iUI,VHcra«iu,  nf  hluml 
disease,  of  disease  of  the  brain,  of  lesions  of  other  parts  of  the  eye,  or 
of  injuiy.  Expusuiv  tu  extreme  li^^t  will  cause  the  milder  types,  as 
seen  In  Arctic  exploix-i'saud  aunjiis'lt"i»-velli.-rs  in  hot  climates.  But 
the  chief  eaiisos  nre  kidney  diseiise,  diabeti's,  syphilis;  from  men- 
stmul  disturbances,  leucocythirinia,  poisoning  "t)y  h'ud  and  T>y  phns- 
pliorus,etc.  The  musbeuuimun  isa]biiminuria,frum  whatever  cause; 
next  may  lur  syphilis,  while  ussoeiatlon  with  hmin  disease  is  a  fru- 
4ucut  occurrence. 

Fiiffiologicat  Analomy. — With  some  correctness  diseases  of  the 
ivtina  may  be  anatomically  dividi-d  into  those  airecViii,ir  Hit- internal 
or  cerebral  layers,  and  those  atlectins  the  external  or  epitliehul!ayei"s. 
While  both  forms  become  commingled,  the  former  are  denoted  by 
hemorrhafies,  alterations  of  vessels,  diffused  opacity,  and  xvhite  or 
yellowisli  piitches.  These  consist  of  varicose  distention  and  scli-i*osis 
of  optic  nerve-tlbrcs,  of  molecular  Tatty  degeneration  of  the  Ilbmua 
framework,  of  fatty  cells,  cliiejly  iti  the  granule  layei-s,  and  of  lym- 
phoid cells.  The  alTections  of  the  ouffr  layers  are  characterized  hy 
the  development  of  pJKUient,  which  may  penetrate  the  inner  layere 
and  reach  alon^'  the  vessels  and  pi'rliaps  overlie  them.  Tlie  ftbrous 
tissue,  especially  the  radial  rtbix^s,  becomes  hypei-lrophied,  at  first 
thickened  and  then  thinned.  The  reiina  is  pei-vaded  by  opacity, 
white  lines  develo]>  and  true  clcati-ices  may  occur.  Such  chan;.t'S 
may  begin  either  as  choroiditis  or  as  n-tinltis,  and  a  distinction  be- 
tween them  be  clinically  and  often  microscopically  impossible.  We 
have  in  these  cases  patches  whciv  pigment  It;  wanting  and  where  tlie 
choroidal  stroma  and  ttn:illy  the  sclera  comes  to  view,  as  has  been  al- 
ready mentioned  in  speaking' of  choroiditis  disseminata.  The  rods 
and  cones  become,  elongated  and  bi-nt,  undergo  enlargements  and 
distortJon.s,  degenerating-  In  various  deg-rees  and  sometimes  are  en- 
tirely <Iisintegr.tted.  In  tliellhi-(ius  framewofk  we  find  marked  and 
frequent  changes,  in  hypertrophy  both  of  the  length  and  thickness 
of  its  fibres  and  tkey  may  break  through  the  meinbrana  limitans  in- 
terna. Between  the  optic  iierve-flhi'cs  a  network  of  II hrous  tissue 
may  be  found.  Fatty  degeneration  of  the  radial  fibres  has  been 
mentioned.  There  may  be  serouH  infiltration  with  formation  of 
spaces  and  vacuoh-s.  In  the  optic  nerve  wetlnd  varicose  enlargement 
of  it«  fibres,  s*^rnns  infiltration  and  hemorrh)igi>s;  the  last  wherever 
located  may  deg'encrnte  intfl  fatty  granulecells.  Ljittjrchanges  ap- 
Iiear  in  the  development  of  colloid  or  hyaline  masses  between  the 
thickened  ami  olong-ateil  radiating (MUllur's)  flbi't's,and  finallyati'o- 
phy  of  individual  or  of  many  layers  may  take  place  logreatei-or  less 
degree.  Referring  now  verj'  imperfectly  to  these  points,  further 
consideration  will  be  given  to  the  pathological  changes,  when  we 


b. 


bmt 


J}ISJiAS£lS  OJf  TUE  BYE. 


speak  of  thy  wparat*-  forms  of  rrtinal  disease.   Wo  tiow  take  ii|>  the 
lesions  of  the  retina  fi'oiii  an  eiiuiuj,'-it'al  and  clinical  stjindiKtini. 

Retinitis  SiMi'ij:x.-~Sui;h  a  name  is  justilled  by  the  fact  that 
n-(>  Kotiu>tJuit.>s  ai'(>  unLible  t-u  assi^i  any  special  cause  for  llie  lesion, 
wliili!  the  appeuranci's  may  \w  the  same  as  in  some  cases  of  syphi- 
litic retinitis,  or  even  when  somti  remoU:  disease*  is  considered  to  be 
the  provoking  alTection  -like  menstrual  disorders.  TXxv  purpose  is 
to  call  attention  to  the  lesion  as  shown  in  Fi;r.  IT.  colored  plate- 
We  have  hypeneniia  of  the  nerve,  its  edges  not  specially  ill-detUted, 
but  concealed  by  a  faint  infllti*ation  which  ivskles  in  its  substance 
and  extends  over  a  large  area  of  tlie  adjacent  i-tttina.  Tho 
bluish  haze  is  thin  and  delicate  without  specks  or  striatioiis  or 
pIa<|iieSj  but  is  evidently  chiefly  a  serous  elTusion  into  retiua  and 
ner\e.  One  artery  going  upward  is  a  little  enlarged  and  upon  an- 
other directed  to  the  macular  ivgion,  is  a  minute  hemorrhage.  The 
real  lesion  of  the  case,  as  described  by  Jaeger,  was  probably  in  tlie 
nei*ve,  and  will  be  again  referred  to,  but  the  retinal  appearances  are 
those  of  simple  or  sei-oiis  retinitis.  This  inflltration  passed  entirely 
away  as  usually  happens,  and  if  there  be  uo  deeper  lesion  sight 
may  be  fully  recovered. 

Rktinitis  Ai.HU&tiNt'KicA. — This  condition  occurs  chiefly  in  Uie 
chi*onic  forms  of  kidney  diseiise,  but  also  arises  during  the  albu- 
minuria of  pregnancy  and  after  scarlet  fever,  diphtheria,  and  rarely 
after  measles.  It  may  develop  with  anj'  of  tho  forms  of  kidney 
lesion,  the  fibrous,  the  fatty,  the  amyloid,  etc.  While  hypeilrophy 
of  the  heart  often  co-exists,  it  is  not  necessiiry  to  tho  retinal  com- 
plication. The  retin.al  afTfction  appears  when  renal  symptoms  have 
ahx'ady  been  fully  declared,  and  it  is  also  the  first  signal  to  attract 
attention  iu  a  notable  numlMiP  of  instances.  Uraeniic  syiuptoms, 
siichashendache,  morning  nausea  or  vomiting  and  palpitations,  with 
fretjiientmieturition.espitcially  at  night,  may  have  existed,  and  some- 
times not  even  these  signs  have  bi'tokeued  the  trouble.  The  s<-verity 
of  the  local  changes  vai-ies  gi-eatly,  while  in  a  very  few  casi«  there  will 
beuneniic  blindness  oramblyopia  without  ophthalmoscopic  appear- 
ances. The  central  poi'tion  of  the  retina  is  usually  the  part  selwled. 
and  perhaps  to  the  exclusion  of  the  optic  nen'e,  and,  on  theeimtrary, 
the  ner\'e  may  he  deeply  in  nitrated  and  swollen,  with  trifling  implica- 
tion of  the  retina.  As  a  i-ule  both  nerve  and  retina  are  concerned. 
DilTused  opacity,  while  patches  large  or  small,  and  dots,  hemor- 
rhages, and  with  less  frequency  pigmentnileposits  and  detachment 
of  the  retina,  are  what  we  Hud.  It  is  highly  exceptional  lo  have 
but  one  eye  involved,  frequently  the  condition  is  mon'  st-veix*  in  one 
than  in  the  other. 

It  is  declared  that  a  faint  and  diffused  opacity  about  the  centre 
of  the  fundus  and  some  i-edness  of  the  nerve  have  U-en  seen  as  IJie 
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eftrlicat  evidence  of  the  disease  {retinitis  simplex),  but  few  have 
had  oppurtunity  to  maliu  tliis  olwenation.  Not  infrequent  is  It, 
as  said  atiuve.  to  be  aKkeiL  Id  i-xplain  Iik>s  of  Hi^ht  in  a  person  sup- 
posed tu  be  well,  nnd  Hnd  besides  slight  coii^estioii  of  the  nerve, 
that  the  fovea  centnilis  has  a  darker  hue  than  iisual  uitlioiil 
diRtinct  pijrineul  v^raiiules,  its  bwitior  may  be stronjarl.v  accentuated, 
and  make  a  rather  conspicuous  dark  rinw;  near  lo  it  will  hu 
^'tisleuin^  whiti?  specks  or  streaks  forming  thr  i-ays  of  a  star  of 
unequal  leng-th,  grenenilly  wanting' on  one  side,  and  often  broken  up 
into  dots  (see  Fi;^.  •i,coloi\'ii  Phite).  So  brilliant  an*  they  and  so 
noteworthy  is  tht-ir  steliat.i*  arrangement,  howi-vor incomplete',  that 
on  this  aiii>i-'arunee  alone  a  di;i^nosis  of  kidney  Uisejuse  is  oftun  liaz- 
uitled.  Fatty  desenenition  of  the  librous  tissue  (radiriting  fibres  of 
Milder)  explains  Ihi-se  eases.  Tlie  ti-ndeiicy  to  st.t-llatr  fonn  may 
reiuuiu  whoii  the  while  depositj*  are  very  lar^re  and  conspicuous;  wo 
may  Hml  bemorrha^'cs  and  diffused  opacity  without  plaques.  Aur^in 
tlie  stress  of  the  [t'slon  may  fall  on  the  optic  nerve,  which  will  be 
swollen,  red,  penne^ittnl  with  newly.formed  vesst^ls  and  inliltratiuii. 
The  veins  turgid,tortuous,  and  pulsating-,  and  the  Hrt4>rii-s  small,  the 
border  indistinet  and  L-ncroaehinj?  on  tlie  rt'tina,  which  also  looks 
trray  and  swolk-n  in  il»  vicinity,    (fti-e  Fi^.  !>,  col«iii'<l  Plate.) 

The  uioi-e  usual  phenomena  are  a  nervf  somewhat  or  not  at 
all  s^vollen,  iv<l» or  it  maybe  of  a  dai'k  and  slaty  hue,  oi-  even 
dead  white,  with  small  vessels;  thei-e  will  be  white  or  gTi*asy 
or  prriiyish-white  patchi-s,  coverinp  sometinii-s  a  lur^'e  area,  per- 
haps so  brilliant  and  extensive  as  to  re.sembl(r  a  cloudy  sky  in 
sunli^hl-.  Sonu'times  they  coalesce  into  a  larj^c  and  sliinniK  sur- 
face around  the  nerve,  which  can  with  ilinicully  b«  outline*!  in  its 
midst,  and  the  vessels  will  in  places  bo  obscured.  Tlicit-  will  be 
spots  of  hemorrbafce,  small  or  lurjje,  upon  or  away  from  the  vessels, 
seldom  numerous,  Sonu-tinies  tJie  white  plaques  develop  so  thickly 
about  the  nerve  as  to  ht.Toine  continuous  and  then  the  vessels  will 
by  their  irregular  course  and  swelling' show  the  hindnince  lo  the 
circulation,  while  the  lionler  of  the  nerve  may  be  indistingniishable. 

There  wdl  naturally  be  p-reat  variety  in  the  pictures  presented. 

Should  the  case  continue  long  onoucb  the  stafiw  of  atrophy  sets 
In.  Heniorrhat^i's  jtnil  ]ialchi'S  disapijear,  perhnps  completely, 
altlioui^li  the  srellati;  li^iu-e  at  Ibi- injicula  is  the  most  persistent; 
tlie  norx'C  grows  pale,  the  vessels  bt^ome  small  and  bordcrt'd  by 

I  white  streaks;  br.mching'  fibrous  lines  may  appear  in  Ibe  i>?tina,  the 
hexagonal  pigment  may  show  irregtdar  proliferation,  especially 
about  the  macula  and  at  the  extreme  periphery.  It  has  even  boon 
observe*!  (L^^ier)  1h.it  alt  eharaeterLstic  lesions  fade  away  and  only 
the  ordinary  signs  ot  optic-net-ve  atrophy  with  nnluced  retinal  ves- 
sels, remain  (Fig.  2,  colored  Plate);  yet  very  commonly  some  traces 
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of  extidation  continue.  Tbe  pi-owss  rLnjuires  months.  Vision  i» 
soim'liines  not  at  alt  aii(Kiu"LHl,  auti  il  may  Ix!  aboli-slicd.  Evl'O' 
^radutiun  is  possible.  With  Largo  lii'iuurrliagt's  llieru  will  lie  3e<»- 
tomatu.    Tliu  fluid  is  not  limited,  color  K(>n&e  nut  alfi'titiH). 

Diui/nonis  i)JUia  is  obvious,  and  y«t  in  many  cases  VRry  critical 
inspection  is  HL-edt-d  to  set-  inintile  Ifsions.  While  in  the  larj^- 
proportion  or  cast's  no  licsitation  newl  aiise,  we  may  not  nt-itrlccl  a 
thorouxli  examination  of  the  urine  chemically  and  nucro«copically. 
It  limy  hi:  that  no  tracrs  of  tilhnmin  may  at  the  time  h.-  found,  nol- 
withstantling  the  ]>ri'S(>ncc  of  Bright's  disease,  and  this  will  eliiefly 
be  in  cases  of  the  fibrous  kidney,  but  it  liaa  also  been  found  that 
disease  of  the  bmiii  has  in  a  few  instances  been  attended  with  all 
the  o|ihthahuc)Rcopic  signs  supposeil  to  be  [>ecuhar  to  albuininnrir 
retinitis,  and  that  the  kidneys  were  perfectly  normal.  Similar 
Oplithalmoscupic  :ippfaraiices  also  occur  in  diabetes  iiiellitus.  in  leu- 
cui'ylhaMtiiH,  aud  wiUi  less  derive  of  likeness  in  pi-rnicious  auu.-iuia. 

Cause  ami  Development. — The  cause  aud  quality  of  the  kidney 
lesJion  doterinine  to  a  certain  extent  the  behaWor  of  the  ocular  ilis- 
eoso.  We  have  to  separate  the  elironic  types  of  renal  disease 
from  those  connected  with  pi^gnancy  and  the  exjtnthemata. 
Considerable  study  has  been  given  to  ascei-taining  at  what  stage 
in  chronic  Bright's  disease  the  retinal  complication  occurs,  a.iid 
it  is  pi*obable  from  statistics  collected  by  Earles'  that  it  exists 
more  frequently  than  is  ^'enei'ally  tsuppuKed,  because  he  found 
retinal  changes  iu  one-third  the  casejs  of  firi^dil's  disease,  und 
of  the«e  t«n  out  of  tliii-ty-one  had  no  visual  defect.  Bijth  he  aud 
other  observei-s  jcfive  the  comparative  frequency  at  from  20.<  to  33< 
of  cases  of  alhumiDuria:  and  because  defect  of  sij^'ht  usually' occa- 
sions ocular  ins|H'Ctiou,  it  seems  probable  thai  the  renal  disease  or 
rather  the  s^nera.1  degencnition  of  capillaries  and  small  vessels 
1ms  advancwl  lo  a  high  degree  by  the  time  when  the  eye  lesion  ap- 
pears. On  the  other  hand,  routine  nplithalinoscopic  exaniinaliun  of 
all  cases  of  albuminuria,  as  was  doue  by  Earles,  would  probably 
show  that  the  retinal  complication  is  not  i>o8tpone<l  so  late  nor  is 
it  so  infrequent  a.s  most  writers  luive  indicated.  In  preirnancy  it 
has  been  M>eii  at  the  tliiixl  month  and  may  be  postponed  nntll  the 
seventh  or  eighth.  It  has  been  known  to  follow  miscarriagv.  IV*- 
t^uiinient  of  retina  in  botli  eyes  bus  heeu  netinl  by  Dickinson  '  in  a 
scarlatinal  case,  and  by  Wadswoiiii  *  in  a  case  of  pre^naiiey.  In- 
llammatiou  of  the  retina  aloue.occurs  in  about  thivc-fourths  of  tlie 
casest,  of  botJi  retina  and  nerve  in  alxiut  one-fuuiih.  and  of  the 
nerve  alone  (pure  papillitis)  in  a  very  small  pereenlat^*  (Hull'). 

>  BinninKhttiu  Uvilicul  Revlow.  Fi^h..  188a 
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Humorrliap^  appear  in  mora  than  half  the  caRPS,  and  in  certain 
exceptional  instunces  they  are  the  conspicuous  and  almost  exclu- 
sive! lesitin.  If  at  the  macula,  ct^ntrnl  srotnnia  ami  gr»*at  damage 
to  vision  follow.  "  Hypi-rtrophy  of  the  left  side  uC  the  heart  with- 
out valvular  lesion  occurred  in  seveniy-niuc  cases  out  of  oiieliun- 
drud  and  thr<.*e  reportvd.  Theiv  was  hyperti-ophy  of  the  left  side 
of  the  heai-t  with  valviilar  disease  in  sixU-eti  cases.  In  eig-ht  cases 
there  was  no  cardiac  dlteas):^  at  the  time  of  the  first  examination, 
though  hypertrophy  of  tht;  left  side  subsequently  developed  in  all 
but  three  cases  "  (Hull,  1.  c.) 

Urainiic  bliiulnfss  may  complicate  the  retinal  lesion,  or  occur 
without  it;  it  has  been  especially  noted  in  scarlatina  cases,  and 
usually  ends  in  recovery,  but  the  blindness  may  he  [lermabeut. 
Tlie  nerve  is  (generally  much  swollen.  I  once  examined  a  caso 
immediately  atter  an  attack  which  lasted  only  a  few  minutes; 
there  was  cedema  of  the  nerve  and  retina,  the  ai-teries  very  thin, 
the  veins  tortuous.  The  patient  had  waxy  disease  of  kidneys, 
liver,  spleen,  and  intestines,  :ind  was  extremely  blanched. 

Prognosis  is  better  respecting  vision  than  as  respects  life  in 
the  chronic  cases.  In  pregnancy  complete  recovery  is  frequent, 
■while  atrophy  in  various  desrreos  may  occur.  Even  detachment  of 
the  retina  has  been  knomi  to  disappear  (Hirschhorg,  Wadsworth, 
I.e.).  Hutchinson  observed  in  niu'  patient  retinitis  and  recovery 
in  a  series  of  pn-jriiancies,  but  finally  she  heeauie  blind  by  atrophy 
of  the  nerve.  While  improvement  in  vision  is  fro((uent,  t^ompteto 
restoration  is  infrequent.  The  duration  of  life  in  chronic  renal  cases 
after  eye  symptoms  arise,  is  ifiven  by  Bull  in  103  clirunic  cases,  1. 
C- ;  viz.-,  more  than  50*  died  within  the  first  year  and  the  majority  of 
these  within  six  months;  \'i,  died  within  the  second  year.  Sudden 
death  by  apoplexy  is  not  rare.  On  the  other  hand,  a  patient  sev- 
enty-rour  years  old  whotii  I  saw  and  who  had  had  inii>aiivd  si^rht 
for  one  year,  sur\-ived  ten  yeai-s.  Often  the  paiieut  becomes  indif- 
ferent to  the  eye  trouble  as  the  penural  malady  increases.  If,  as 
happens,  syphilis  be  the  cause  of  the  renal  disease  prognosis  under 
correct  treatment  will  be  grood. 

Afti*r  scarlet  fever  complete  recover>'  is  common.  I  have  seen 
a  case  of  papillitis  in  both  eyt-s  followiai?  a  very  mild  type  of  scar- 
let fever  in  which  perfect  vision  was  retained,  and  each  optic  disc 
was  the  seat  of  nodular  masses  of  colloid  de^neration,  piled  to  the 
heig-ht  of  3  I)  :ii!d  remainins"  suKstantlally  unaltered  for  seven 
years.     (Sec  Fig-.  \:s,  eoloi-ed  Plate.) 

Paihologif. — A  summary  of  the  principal  lesions,  which  are 
numerous,  is  all  that  can  bo  ^ven.  We  have  inflanimatory  pn>- 
dncts;  hemoixhafre  and  its  conseciuences;  pfKiuUar  deg-onei-ation  of 
the  nerve-flbres;  fatty  iuflltratiou  of  tlie  grauule  layers;  coosecu- 
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tive  chaiifli^^s  in  ro<Is  and  cones,  with  accornpanyiiis"  pipment  pro- 
ducts; and  hyperplasia  nf  conn<>rt.nv  tisstio  wiMi  its  tally  t]i_'^*iier- 
ation. 

1.  Coa^lahU-  exudation  in  iimdenite  i]uant.ity  in  tho  papilla  and 
optic  layer  or  the  riHina  t-ansrs  tliem  to  s\vi;ll.  and  also  appears  in 
thu  reticular  layers:  it  is  hazy  and  ^anular,  soinetimos  it  i-xhibits 
flbrllht:  and soiae round cellsand  lymphoid  curpu»:Ics  which accuinn- 
latc  alon^  the  vessels.  Clefts  and  vacuoles  a|)i>ear  in  it  and  are 
noticeable  in  the  jier\'e.  2.  Ilypf-rplasia  of  connective  tissue  iu  the 
ri'ticular  layers,  which  niakra  them  and  the  radiatin;Er  fibres  of 
Mailer  unusually  disliuct.  The  latter  are  elong-ated,  thickened, 
irre^^hir,  more  higlily  refractive  and  eventually  show  fatty  dc- 
gBnri-atJon.  They  contribute  both  to  the  thickening  and  unevenness 
of  the  retina  and  to  the  bright  patches.    Irregular  colloid  masses 
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V  i^ttiiilf  llieU|)[iO  .NnrVc  i'ltii-^  111  CTOmBkUMI.     At 

hn  iiifn-aj-MiiciF*.  — I.  Cfillm-K™!  of  r*Il«  In   ibo  tltrroiiB;  ■, 

Bi'^i'  .   11  of  nomiAl  oiirif^  HhnM  AisosboiiliiK  nbrrHorUullrr; 

4.  "I     '  < '•->!,  ■■■■'Uiii  t:ruw  w-:(l<j|i.  lu-pnralnl  IWitii  riwh  oUMr.  mvI  ai  tba 

(^'1  '  raniiine.FimiilMlii^  n  Ttui-t'>iiit;  h,  Uie  lAjvrof  CMttUou  «rll«  tiM 

(liM  II  r  lAjri-r:  7,  \myrr  of  ituKr  cTfinulnt.  ImcuUr  ami  camprtMwd  al 

(vn  I     ,  ..i<,r  Xmynr:  B.  exUTnal  mnuUr  tayfr:  IO,iiMtnbmBa  tmHllW  «B- 

l«ri  II.      ill  Itmlr  ■eparmlf  divlwuM. 

I  'U      - 'inftantnlmnat tionnKl.Mid  lbhlHnoUca>b)»tattMbadllH7lafatw 

Tba  iilrvia  u[  Ui«  I«<uuii  i>  Ui  lint  u|)Uc  ucrre  layer. 

often  appear  in  the  reticular  layers.  3.  The  striking  feature  is  so- 
called  sclerosis  of  optic  nerve-flbivs,  or  their  "  hydropic  necrosis," 
whereby  they  pres«.'nt  remarkable  swelling's,  wliich  aiv  pyriforin, 
retort-shaped,  clul»-ahape<],  etc.,  and  have  a  frlisteuins"  opale^-cnce. 
and  an-  much  incre^ised  in  thickness  as  a  layer.  Tliey  were  for- 
merly mistaken  for  sclcra.sed  f?nn^liou  cells.  In  the  papilla  the 
same  chan^-B  occur,  anil  \o  sli;.-!!!  de^rn-es  a  larjre  extent  of  the 
layer  may  be  aireetinl  (see  Fi^'.  204).  4.  The  pan^lion  cells  undergro 
similar  degeneration  or  disappear  (Qei-zop  Karl),  h.  The  frranule 
layers  are  frreatly  thickened  and  thrown  into  folds  and  waves,  w  Inch 
the  rods  and  cones  must  follow  and  they  become  to  no  small  dcKTee 
destroyed.  This  takes  place  chiefly  near  tJic  papilla,  where  scle- 
rosis of  ni'r\-e  (ibirs  and  hyperpla.sia  of  connective  tissue  roaches  its 
highest  de^rtic.     Cells  of  uiuUrcular  fat  appear  in  tliug-ranule  lay- 
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ei-s  in  great,  nbundanpp,  and  in  severe  cases  are  found  in  the  reticu- 
lar and  nervB-fibre  laytTB.  Tlii-  TaLty  (K'g-enwralion  may  be  in  Binall 
spots  or  in  extensive  patches,  and  an  already  said  it  also  alfecta 
the  radiatintr  fibres,  fl.  The  Idoml-vessels  exhil>it  extensive  de- 
generation dowu  to  the  smallest  capillaries;  tliey  are  sclerosed, 
hyaline,  thickened,  distended,  varicose,  exliibit  clefts  and  ruptures, 
are  obliterated  by  thi-ombosis,  and  show  all  the  siijus  of  chronic 
Intlaiumation.  Precisely  where  thpy  are  most  diseased  will  the 
morbid  condition  of  the  n'tira  be  most  prouoiinc^Kl;  an  oblitoi^ 
ated  vessel,  capillary  or  otherwise,  will  be  fouud  ijx  the  midst  of  a 


svollaaoiilic  tirrri^rllimt-  Tui->-  hiLt<T  In-iMiir  grumlw  nnd  fnU>  iiiul  thr  ivxki  fiTOndar  HfeM* 
xvry  clnvp  'Ranutno  Brain  and  u  Ilki-iiliHi  viiHt.'i.»i.v  Thp  l&iyv  <;ii\!ular  fihjvt-i  !■>  ■  aKtlon  of  tba 
wtMlA  L'«iiiniliB  at  T<u>  iiaptllA.  aii.l  In  i.hr  nrat  ><t  rndartcriUa-ttiB  pMlitut  had  AnMltnlniirift  &nil 
cllnl  of  cvrvhml  ii[h:>iiJ''k\  — |.  Kxt>-rtinl  nnil  iiil(l<1l»  KiniM;  9,  «l«8tlo  liij'r  cnrnintad  u>il  faJntIr 
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irr«|{uUr  thick ddIqk;  t.  Tatty  Mi<liiniiiiilar  maiieM. 


white  plaque.  Hemoirhages  are  most  abundant  in  the  ner\'e-flhre 
layer,  l>ul  uecurflsewliere;  we  also  meet  with  vesselsof  new  forma- 
tion. 7.  Piynicnt  prnlifcratiuu  and  ilestructioii  of  tlie  hexag'onal  epi- 
thelium occur  to  some  extent.  8.  The  choroidal  vessels  exhibit 
changes  just  as  serious  and  extensive  as  do  the  iv1  inal  vessels,  viz., 
sclerosis  and  fatty  deizrcneration  of  eiidotholium,  and  there  may  bo 
true  choroiditis  with  thickeninj?  from  infiltration  of  lymphoid  cells 
(see  Fi;^.  20(»  and  SOT).  Colloid  deposits  on  the  lamina  vitrea  are 
fivijuent.  In  the  vessels  of  the  iris  and  ciliani*  body  similar  lesions 
are  Tound.  9.  In  the  vitreous,  llbreii,  molecules,  and  cells  an?  found 
to  a  limited  degree. 

The  true  relationship  of  the  above  lesions  has  been  pointed  out 
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by  Michel  and  Herzog  Karl  Theodor,*  who  ha^-e  cjl 
sclej-osia  uiid  degvnei-alion  ol  the  vi.>S!m?Is.  especially  ol 
precede  all  othor  chime's  and  are  Toiind  in  the  car 
the  diseast'.  Thi*  pi-culiar  isolation  of  the  rL'tinal  i» 
minal  system  invoU'eu  disastrous  rt'sults  to  tl 
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tliey  cannot  g«t  help  from  neighboring^  vessels,  : 
capillaries  are  not  abundant,  Tlie  ^sranule  lay 
verelyj  because  they  He  between  the  retinal  and 
terns,  and  with  degeneration  of  both  of  them  the 
givatly  damaR-ed.  The  degwieratiou  of  the  optic  fib 
explained,  bein>r  in  proportion  to  the  vascular  lesions 
8tat«  of  the  blood  due  to  tbv  damaged  kidneys  net 
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cribrofta,  hut  havn  bci<n  occasionally  found  an  far  as  the  ctiiasm. 
iind  even  atrophy  has  been  tioticx'd.  Tim  lutesl  account  of  t)iu 
patholojr\-  of  this  fonit  of  retinitis  is  by  Weeks'  who  examined  six 
loyes  taken  most  of  tlifin  i-i-ry  soon  after  di^aili.    In  niikl  cjist-s,  as 

remarks,  wo  hiive  simple  a'tU'iim  by  rsciipi'  of  the  watery  ele- 
monts  of  the  blood.  In  severer  cases  IUh  lesions  above  narrated 
appear  in  various  I'oinbinations.  Ho  also  says  that  we  nv\y  <!istin- 
guish  two  classics  of  these  cattci).  In  one  we  have  a  blooci  dyscrasia 
brought  about  by  acute  renal  trouble:  the  kitlney  disease  preced- 
ing the  clia[i^>»  in  tlie  retina.  These  ai-e  the  cases  of  pregnancy, 
scarlet  fever,  diphtheria,  measles,  and  all  forms  of  acute  nephritis. 
In  them  oxlema  and  whiti-  plaques  are  tht^  first  evidenci'  in  the 
retina;  hemoiThasres  more  or  less  numerous  often  follow.  The 
second  class  depends  upon  general  (systemic)  diseased  condition 
of  the  arteries,  capillaries,  and  to  a  less  exli'nt  the  veins.  The  eye 
Byinptonis  may  precede  the  kidney  symptnuis.  A  slight  hemor- 
rhag'e  near  the  macula  and  a  few  bright  dots  will  be  the  first  tokens 
in  the  eye,  while  uedeuia  and  white  patclm  develop  later.  The  lar^rer 
proportion  of  cases  belou^c  ii>  this  class. 

Trexxtment. — The  principal  indication  in  the  chronic  cases  is  to 
prot^Tt  the  eyes  from  strain  and  irritation.  Local  hlood-lettinpr  is 
lnapi)ropriate.  and  nothing  is  to  be  done  which  will  reduce  tho 
health.  Confinement  in  dark  rooiris  is  not  to  be  thou;^ht  of;  colored 
glasses  nmy  be  used  if  the  lii^lit  lifoireiisive.  The  whole  treatment 
is  contained  in  what  is  most  suitjible  for  the  renal  alfeetlon.  All 
the  rules  of  hygiene,  climate,  clothing,  food,  and  exercise,  as  well 
as  the  proper  umdicatiou,iron,diuiTtics, sometimes  tnild  mercurials, 
etc.,  are  to  be  adopted  which  would  be  enforced  if  the  eyes  were 
not  at  fault.  For  the  cases  of  vascular  degeneration  Meigs  recom- 
mends carbonate  of  ammonia  and  digitalis. 

Loss  of  sight  during  pregnancy,  whether  from  pur(?ly  uratmic 
symptoms  or  from  visible  retinitis,  raises  the  question  of  the  pro- 
duction of  premature  delivery.  Loring'  published  a  case  In  188'i, 
In  which,  at  his  suggestion,  pn-mature  labor  was  resorted  to,  to 
save  Bight  in  a  wcmiau  wliu  al  tliree  successive  pregnancies  was 
the  subject  of  atrophy  of  the  optic  nen'es  or  i-alher  of  low  neuritis 
optica.  This  was  successfully  done  during  tho  third  month  and 
achieved  the  desired  purpose.  No  albumin  was  found  in  tho  urine, 
yet  the   lesion  was  attributed  to  the  kidneys.     Howe,'  Pooley/ 
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Moory'  have  recortled  cmwh  wheium  tlie  retinal  <iia*!aaei 
pronouncwi  and  by  removal  of  th«  fa'ius  si^lit  was  rest 
stflric  authorities  ng'iiT  Hint  nlbuiiiiuiiria  raiiii-s  tlii 
because  of  Hit'  dang^t-T  lu  hiv  of  bolli  mother  aod  U. 
j^i-avu  siigiiitlcaiice  of  loftH  of  sij^ltt  at*  denoting  adraitc«d 
tion  of  tlif  kidm^ys.  lunds  sidiU'd  iniport^ince  to  tlje  sit 
must  bo  considered  as  ai';?iiing'  in  favor  of  inttrfen 
uraemic  state  of  the  blood  is  dang:eroua  to  the  life  of 
when  it  has  already  causi^'d  losions  in  tlie  optic  m-fve  ai 
the  mothfi",  and  with  ttii;  jn'ospect  uf  conviil^ioita  and  j 
niothL-r's  life,  resort  to  artilkinl  lubor  may  be  abundaat 
This  point  in  tlit'  managfuient  of  labor  musit  in  the  fi 
tfardud  with  more  att(.'ntioii  than  it  has  received,  and  be 
may  be  lesioBs  of  tho  m-rve  or  I'otina  without  impaire 
spcction  with  the  ophthalmoscope  is  stt'on;?ly  recomi 
the  same  pruiiential  reasons  which  call  for  examinal 
urinti  even  though  there  are  no  iir/trent  symptoms.  ^ 
also  be  impaired  with  Httle  or  no  visible  li^sion.  Tli- 
conrlnsioti  by  Howe  seems  judicious;  "Th*3  indtiction 
warriintabie  when  the  retinitis  appears  in  the  wirly  sta, 
nancy  and  persists  in  spite  of  projjer  tn^atiiient.  Imt  j 
rantabk-  in  the  last  few  weeks,  in  spite  of  the  greatei 
which  it  is  accomplished,  unless  the  inAauiuiation  is 
severe." 

Retinitis  glycosurica  is  mueh  less  frequent  than  ret 
niinuriea.  The  features  of  both  are  to  a  great  de^prei 
There  can  be  no  doubt  as  to  the  coiniHitency  of  diabet* 
cause  retinitis,  while  it  happens  that  in  some  cases  sugai 
niin  may  coexist  in  the  urine.  It  would  seem  that  hei 
are  more  fieijuent  and  abundant  than  in  albuminuri 
They  break  into  the  ritreous,  and  therefore  opacities  in 
ture  are  common.  A  case  which  I  descrilwid  in  ]Sti9,  v 
diabetes  williout  Brifjlit'.s  disease,  and  occurred  in  a  1 
years  of  ag-*'-  When  first  .seen,  in  ISiit;  the  retinal  le; 
sli;rlit.  but  they  soon  increased,  and  hemorrhagie  was 
Iiii|)i-oveiuerit  oecm-red  to  a  marked  degree,  but  a  little  i 
two  years  after'nard  thn  lesions  returned,  and  sijijrlit  was  * 
before;  tlie  lu'enei'al  health  had  also  materiall.v  fallen 
patient  had  ifiti^i  lief  ore  the  retinal  trouble.  Galezowski 
nase  ill  whieh  ititis  serosa  and  afterwai-d  acute  ^laucomi 
the  n^initifj;  iridectomy  proved  of  no  value  and  enucle. 
done.     The  essential  letsion  seenied  to  be  copious  heraon 
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its  transrwTfiations.  Weeks  reports  hemorrtingiw  ami  acute  jrUiu- 
coina  in  one  of  his  cases  cif  alhuminurie  rrliiiilis,  l.,e.  For  llie  lit- 
eraturo  seo  Lelwc,  in  Gra4're  and  Saeniisch,  Vol.  V.,  p.  ulHi.  Am- 
Wynpia  without  visible  lesion  also  oceui-K  in  (,'lycosiiria,  and  i» 
cluinieterized  by  seotuinu  for  red,  like  alcohol  amblyopia.  To  this 
[■Bfei-ence  will  again  bo  made.  Nothing  need  be  said  as  to  treat- 
ment, because  it  is  included  in  that  of  the  K*^^neral  disorder. 

Ratimtis  leucocythrpmica  is  extremely  rare,  ;inti  its  appear- 
ances are  >fiven  in  Liebreich's  Ablas.  A  peculiar  onin^e  bue  per- 
vades the  fundus  and  there  will  be  both  exudations  and  henitn'- 
rhages.  In  jiertMin  of  dark  conipk'Kiou  the  yellowijih  tingt^  may  not 
appear,  but  the  swollen  veins  will  not  be  as  dark  as  with  normal 
bloiHl  (Hii-sclihrri;^).  The  ocular  conditions  ai-e  described  at  some 
length  by  Ciowei-s.*  It  may  be  cliaracteriw,'d  by  homonlia^'es,  and 
Fouctjt  drives  a  flg-ure  wliich  shows  how  in  this,  as  in  other  retinal 


~3 


7lr  308.— Surfaci>Tle<r  of  ItoUnA.    x  T^.— t.  V,  3,  iwtinjii  caHllArlMdilMod  had  rirlcow;  *,  red 

bliMxl-globulw ;  :>,  nuuutur  whita  blond-tnirpUMlrS- 

hemoiThaKes.  tleffenenition  of  the  vessels  has  prepaixHl  the  way  for 

the  accident  (s.m>  Fig-.  tfOH). 

Retinitis  Syi-hilitica. — While  a  very  larg-o  proportion  of  cases 
of  rt'tinitis  .in*  i^aiised  by  syphilis,  it  is  not  possible  to  establish  tht« 
caust^  by  the  lrn'.al  appear!inc*'S,  any  more  certainty  tlian  with 
iritl'i.  Certain  types  of  inllammal.ion  aiv  more  common,  viz..  of  tlie 
anterior  luyei's,  yet  the  deep  layers  are  also  the  starting"  point  of 
the  disease,  because  it  so  rreiita-ntly  is  associated  with  choroiditis. 
It  occurs  as  a  primary  atreclion.  and  it  al.so  accompanies  iritis  and 
■cyclitis,  and  then  haziness  of  the  vitreous  may  obscuiv  its  pivsence. 
It  comes  with  the  secondary  lesions,  more  rari'l;*-  with  tlie  tertiary, 
and  it  is  also  hereditary.  As  neuro-retinitis  it  occurs  with  syphili- 
tic brain  diseaso.  The  sigTis  which  wc  most  often  find  are  conges- 
tion of  the  o])tic  nerve,  without  sweUing,it.s  edf^e  bliirri'il,  tlic  veins 
cnlar;u'ed,  the  arteries  normal.  <ir  even  reduced;  the  retina  at  the 
iier\'e- border  is  famtly  striatiHl,  sometimes  is  gnty  or  dark,  and 

'tVidrnlbliitt  nir  Aiiifi'iibWl..  Ai>ril.  1>«S7.  p.  97. 
*■■  Wcdicul  niililhiduiiKHM'iy."  p.  100,  187&. 


about  the  centre  of  the  fumlus  it  has  a  faint  haze,  most 
covered  by  weak  illuminatiou;  along  the  Irirgt-r  vessels, 
exuUatluD  is  more  iiitciifie;  bright  white  or  >^Ilow  sp 
very  uncouimoii  (thf^sc  are  shown  in  sevei-al  piales  by  I 
"Tlie  Ophthiihuoscope  ami  Lues/' CliHstiaiiia,  1SS4),  fti 
erahle  patthof  yellow  exudation  can  occur,  but  Ls  more 
vitn-ous  be  hazy,  the  vems  will,  by  their  distortjoii,  h 
the  fact  of  retinitis;  but  the  diaj^nosis  of  retinitis  tli 
gi-eat  caution.  One  must  see  exudu.tion  ta  make  it  certa 
rhng«s  arc  infrequent.  Fi^.  IT,  colored  Plate,  oiight  be 
of  sypiiilitic  neuro-retiiiitis  vrith  slig'ht  opacity.  There 
fn'i-tlilectton  fi>r  the  central  portion  of  the  fundus,  when 
than  n  tlelicate  cloud,  will  be  seen,  and  there  may  be  mi 
poiniji  ill  an  irregular  groupj  perhaps  erosion  of  epithelii 
tral  scotoma  (Gi-aefe).     Relnpses  an?-  frequient  and  chai 

Still  another  type  has  been  called  retinitis  prolifer 
HI  which ineiuliranes  andbands  ofconDective  tissue  sprt 
thf  retina  intu  the  vitreous  aud  a  re  often  traversed  by  ni 
vessels.  They  may  orig^inate  fixjin  the  nerve,  and  be  so 
phsciiiv  the  fuuduSj  or  present  larg-o  opeuiD^s  throu^l 
may  see  (see  Fip.  16,  colored  Plate),  Hemorrhagt-s  in. 
the  I'etina,  the  nerve  will  be  red  and  spots  of  exudatiou  i 
white  lines  eoui-se  along  the  vessels,  a^d  vitreous  op 
quently  follow  them.  In  time  pigrment  proliferation  an 
erosions  iippear,  and  both  these  lesions  may  be  very  ext* 
condition  is  at  length  identical  with  choroiditis  dissemi 
disease  will  be  very  chronic. 

Ajrain,  we  may  find  the  retina  covered  with  bluish-^ 
and  patches  of  connective  tissue,  which  lie  below  the  \ 
may  be  most  abundant  toward  the  equator.  They  have 
sometimes  fibrous  look,  and  intermingled  with  them  an 
erosions.  In  all  these  conditions  the  nerve  participates  : 
state  of  cong-estion  often  passes  into  the  pallor  of  atropti 

The  ix'tina  may  become  implicated  in  eases  of  iril 
aln'ady  been  stated,  although  haziness  of  the  media  mal 
tect  ion  dilhcult  or  impossible.  In  the  case  of  a  boy  seven 
old  ten  days  after  the  onset  of  gummy  iritis,  neuritis  w: 
exudation,  pallor  and  reduced  vessels,  made  its  appea 
was  followed  in  a  month  by  oedema  of  the  disc  and  difl 
inliltration  of  much  of  tlie  retina.  Meanwhile  the  iriti! 
iuid  the  media  became  clear.  The  other  eye  took  on 
throuirh  the  niodei-ately  hazy  media  the  optic  disc  was 
niato\is  and  slijrhtly  swollen,  the  veins  turgid  and  capill 
g^'sted.  It  may  also  happen  that  only  the  macular 
atfeeted  and  (he  lesions  be  very  faint,  consisting  only  t 
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spocklcd  or  granular  appearance.  It  also  happi>iiK  in  pranoiinccd 
c;us4;s  that  the  vitit-ous  bucotiies  QHud  wiLii  largv  Ilocculi,  aud  the 
clioi-oid  as  well  as  the  retina  sh»>\vs  fxU-iisive  lesions. 

Visual  dixtiirtxince  may  bt>  very  serious  or  moderate.  It  will 
often  be  in  no  proportion  to  the  visible  alterations.  With  little 
tissue-chanf^  the  viaion  may  be  very  bad,  and  vice  rerna.  Meta- 
iiiorpho|>sia  takes  place  rroiii  exudation  inlo  llie  uiaciilUr  by  which 
tbe  cones  ai-e  thrown  into  disorderly  arranja'iiient — citiier  spi-uad 
out*  or  packfxl  toother  more  closely.  In  some  cases  objocts  ap- 
pear  too  small,  because  fewer  cones  receive  the  imajre  ( micro [jsia), 
and  th«  contrary  may  happen,  at  least  theoretically,  if  loo  many 
cones  be  clustered  into  a  given  area  (meg:alopsia).  This  last  con- 
dition  is  seldom,  if  ever  ohsorved,  hecaiist!  if  the  cones  bf^come 
condensed  they  usually  undersfo  atrophy.  No  kind  of  glasses, 
either  spherical  or  cylindric,  can  relieve  the  condition.  The  patient 
complains  that  words  or  letters  do  not  stand  in  ivg-iilar  liiu-  hut 
are  thrown  above  or  below  adjacent  ones.  Ltne»  drawn  parallel 
will  show  a  curve  at  some  point  either  In  or  out.  Other  distiirh- 
au'ces  ai-o  scotoinata,  which  may  be  central  or  eccentric,  and  sonic- 
times  are  rinK-sbaped,  with  central  vision  unimpaired,  and  tbe  ring 
of  dull  or  absent  vision  maybe  conipleti^  or  incomplete.  Fiirsti'r 
has  noted  a  distinction  in  these  cases  of  positive  and  neg-ative  sco- 
tomata.  The  former  appears  to  the  patient  as  a  dark  spot  in  the 
visual  field,  and  is  most  emphatic  in  feeble  ilhiniiiiation.  Conse- 
quently, a  patient  so  affected  seoks  a  strong  lig'ht,  and  then  reads 
fairly  well.  The  lesion  may  bo  due  to  retinitis  circumscripta  (at 
the  macula),  to  choroidal  hemurrha{?e,  or  oilier  choroidal  disease. 
A  negative  scotoma  is  not  recognized  by  the  patient  under  any 
degree  of  illumination,  whether  strong  or  fe*'hlc;  it  is  a  colot^ 
scotoma,  and  chiefly  for  red.  The  negative  scotoma  occurs  in  dis- 
ease of  the  optic  nerve,  and  in  the  amblyopia  from  tohiicco  and 
alcohol.  Color-perception  in  syphilitic  retinitis  is  good,  except  in 
the  event  of  atrophy.  Seintillations  and  phosphenes  are  fi-equently 
complained  of — one  eye  aUuio,  or  buih  eyes,  or  each  in  succeBsion, 
may  he  affected. 

Trefifmpnf  is  constitutional,  and  consists  of  iiiereurials  and 
iodide  of  potassium.  Re^^ard  must  be  had  to  tlie  patient's  ^'uueral 
condition,  and  to  the  stage  of  the  disease.  If  tertiary,  the  propor- 
tion of  iodide  will  be  larger;  but  mercurials,  to  the  degree  of  toler- 
ation without  ptyalism, are  esyenlial.  As  we  nuist  often  anticipato 
a  long  i)eriod  of  treatment,  care  must  Tie  taken  to  keep  up  the  gen- 
eral health,  ami  frequently  the  form  of  the  reim-dy  is  to  be  clirin«ed. 
The  activity  of  the  process  will  suggest  the  kind  of  mercurial. 
Iron  and  tonics  are  often  to  be  invoked.  Should  the  disease  be 
hereditary,  the  same  remedies  are  to  be  used,  while  cod-liver  oil 
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anil  means  of  promoting-  mitrition  are  fco  be  espec 
III  inauy  ru-Sies  serious  fomplifatioiis  ocnir  in  other 
eye,  or  tlieiv  may  'bm  tokens  of  the  disease  in  the  bra 

Proynosis  depends  on  the  exUsnt  to  which  the  sj 
taiiit*HJ>3nd  its  i-«jsportsiveness  to  treatment.  AiTect 
layers  of  the  rt'lina  is  more  mifsivonittle  tlian  of  th 
vlTs;  tbcrn'ruri.',  oasi?.s  atleii4i'd  by  pi^iiiicnt-chaugvs,  < 
cxudntkon  aud  atrophy,  uro  uHfuvot-ible,  Atroph; 
norvo,  und  of  the  rutina,  somatimt-s  euaiieH.  Sw> 
PlatL",  in  which  the  whitu  lines  ulouj*  the  vt'ssels  and 
color  of  the  n«n.'e  are  the  typical  features.  Of  the 
Ciises,  very  many  recover,  ^\-tth  no  injury  to  sig-bt.  \ 
iLun  of  many  cases  is  from  six  to  eight  weeks,  ot 
otistinate  and  may  continue  for  years.  When  tlie  v 
concerned,  there  is  ^I'eat  reason  for  anxiety,  becau 
pairment  of  sight  is  pi-one  to  remain,  and  we  find  clioi 
or  permanent  exudative  deposits,  or  development  of 

RHiaitis  pitnciata  atttescens  (Mooivii)  is  an  e; 
eondiliou  and  ijidicates  a  peculiar  dt^yenei'ation,  in 
isoia^ttxl,  white  sperks  appear  in  the  i-etina,  1>ehia<3 
layers,  and  sculteied  over  the  fundus,  Tht?re  is  very 
ID  the  nerve,  perhaps  a  little  ^ray  discoloration.  Vj 
ately  impaired  and  we  have  little  knowledgre  of  either 
or  treatment.     I  have  seen  two  or  tliree  instances. 

Pigment-Degeneration  of  the  Retina 

Retinitis  pigmentosa. — The  affection  which  is  th 
is  a  chronic  disease,  consisting  of  proliferation  of  cor 
in  all  the  layers  of  the  retina,  atrophy  of  the  nervous 
of  intrusion  of  pigment  into  its  tissue,  with  a  tende 
the  blood-vessels.  The  same  features  belong  to  ch 
affections  already  considered,  but  with  the  differenci 
them,  the  alterations  are  not  confined  to  the  outer  ar 
inal  layere,  but  concern  them  all.  Such  is  the  anato 
tion  which  Leber  points  out.  The  chief  feature  in  1 
tlie  piiriiR'iitary  deposit,  which  comes  from  the  hexa 
lium,  and  so  far  from  showing  any  of  the  usual  signs 
tion  in  enlarged  vessels,  exudation,  and  hazy  vitrei 
simply  the  tokens  of  atrophy.  The  walls  of  the  bIo( 
thickened,  and  their  caHbre  reduced;  the  pigment-ep 
some  places  atrophied,  and  in  other  regions  its  cells  a 
and  pont'triitr  tlie  whole  thickness  of  the  retina.  The 
pear  without  the  occurrence  of  any  other  disease,  and 
outward  sign.     On  the  other  hand,  they  also  arise  ir 
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HtftIiiitUpi(riin>iiff>sn.  I'lstrviuerwliu-tion  of  llol(Isot>ncenfrira.IIy.  .1.  P.,  wi.  36.  An  iirdehfi 
siiiiitiiraltivtiun  Hi(;ht  laolii-eil  t.i  fiiil  twi-lvw  years  nno  U.I»-  V  —  ,Yo  ;  0.8.  V  =  U.  I-^iinUi 
like  thnt  of  alhiiiu  in  alutt^ncxor  liuxai^nal  |ti(;9ii*^>Jt  iiritl  libliiietnmui  of  ciiario-capiilarii 
Retiiiiil  VLiuielM  at  i>eri|jl]fr)' bonliTfilliy  pi(ii]ii*]it-  Mkiillcuf  fiindiindolwi  with  [iif;iiientn 
if  apriiiklwi  frum  a  pt>|>iHT  l>i>x.    t^ptie  iitTVcadull,  upaijuf,  havoa  tpvaey  look;  vwwfls  suial 


Left  Eye.  Hi^ht  Ey?. 

Retinitis  pIfniienToMi  with  •ttig'ht  peripheml  liiiiitatioii  of  delil^  niitl  liroa<l  ring  sootutui 
which  eiicrotu:li<;s  do*e1y  upon  the  region  of  the  macula  I)r.  B.  E.  H..  »*t,  W. 
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way  arter  other  maladies,  such  as  corneal  staphyloma,  irido-cho- 
ruUlitis  with  closed  piijiil,  exudative  eliuroiditis,  etc. 

In  ivgard  to  the  pathologtj  of  tliis  disease,  much  has  been  writ- 
ten, and  the  process  is  interesting',  but  we  must  pass  l>y  niost  of 
the  details.  The  periphery  ol  the  retina  is  the  usual  seat  and  be- 
ginnmff  of  the  disease,  and  it  advances  ccntripetaUy  toward  the 
macula  luU-a.  The  rods  und  cones  are  de-stroyed  at  an  ("arly  stage, 
and  sometimes  the  retina  is  in  spots  converted  wholly  into  connec- 
tive tissue.  Where  Llie  pi^iment  is  MiickeHt,  the  I'etiiia  und  cho- 
roid adhere  together.  The  vitreous  hiyei"  of  the  ciioroid  is  studded 
with  masses  of  colloid  deposit,  and  the  optic  nerve  is  ati-ophic, 
even  up  to  and  beyond  the  chiasm.  Sclerosis  of  the  choroidal  ves- 
sels occurs  to  some  dcg;i"ee.  Atrophy  oE  the  nerve  accompanies  the 
later  st,asvs  and  may  be  complete. 

The  subjective  syinptoins  are  pi-culiar:  there  is  a  loss  nf  periph- 
eral si^ht,  which  gradually  advances  towni-d  the  ccntro,  and  for 
a  long-  time  the  centnil  vision  ma  .•,  In  good  light,  remain  correct. 
But  the  peripheral  Windness  impairs  llie  ]>atienl's  freedom  of 
movement,  because  it  compels  him  to  constantly  turn  his  heail  to 
acquaint  himself  with  surrounding  objects.  In  addition,  these 
patient*  when  in  dull  light  experience  a  grievous  reduction  of  cen- 
tral vision.  At  night  they  become  ahuost  helpless,  and  their 
malady  has  hence  been  called  hemeralopia.  When  walking  at 
night,  they  keep  their  eyes  on  the  sky  to  hel])  guide  their  steps,  and 
grope  in  much  uncertainty.  After  a  time  central  vision,  even  with 
good  light,  becomes  alTeeted,  and  in  the  end  total  blindness  ensues. 
The  symptojiis  in  most  eases  begin  in  early  life,  while  iti  a  ftnv  no 
trouble  was  noted  until  fifteen  or  twenty  years  of  age.  The  consum- 
mation of  the  disease  usually  conies  after  twenty  to  thirty  years  of 
age.  It  is  found  in  families,  and  inter-marriage  of  kindred  lias 
been  considered  givatly  instrumental  in  its  production.  Leber  finds 
about  twenty-five  percent  of  the  cases  within  Ihis  category.  It  is 
sometimes  congenital ;  sec  chapter  on  blindness.  Some  cases  after 
attaining  a  certain  stage  remain  stationarj*  at  any  nite  for  j*ears. 

Special  peeuliariti<'s  sometimes  appcn  r  in  the  symptoms.  I  have 
Hotesof  three  cases  in  which  the  central  vision  was  good,  while  ex- 
terior to  the  visual  axis  was  a  zone  of  blindness,  outside  was  another 
sone  of  good  vision,  and  at  the  periphery  ag:iin  was  blindness  (ring- 
scotoma).  Such  cases  prove  that  for  a  certain  zone  iji  the  peri- 
phery the  rods  and  cones  remain  intact,  while  across  the  iuterior 
blind  7,nne,  where  the  bacilli  arc  destroyed,  the  optic  fibres  con- 
tinue uninjured.  Again,  T^eher.  who  has  studied  this  subject  with 
care,  puts  under  the  same  genenil  head  certain  cases  of  congenital 
nightz-blindness,  or  amblyopia,  without  conouiitrie  fleld-limilatiou, 
and  which  exhibit  no  pigmentary  cliang'cs.    They  may  remain  in 
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statu  qtin  for  a  llfctliiit',  anrf  certain  n;m.irkablp  examples  of  liered- 
ily  nro  given,  exleiiding  as  far  as  Ihixtugh  six  generations  (sec  G. 
and  S.,  Bd.  v„  p.  C50).  In  the  congenital  casts  nystagmus  is  fre- 
quent.   The  pupils  act  slowly,  but  i*espond  to  li^ht. 

To  the  ophthnlnioscope  the  appeai-ance  is  striking-.  Dots  and 
network  of  pigment  are  scattered  over  the  periphorj*  of  the  fundus 
{see  Fig.  20fi).  Oft^ti  the  choi-oidal  vessels  are  strongly  brought,  to 
vii'w  hy  atrophy  of  the  retinal  epitheli\nn.  They  may  also  show- 
yellowish  or  biitT  outlines,  which  indieiite  their  sclerosis.  Tlie  iTtinal 
vessels,  both  arteries  and  veins,  are  siiial) ;  their  walls  thickened.  po>»- 
sibiy  bordere<I  with  a  wliilish  line,  and  upon  them  pigment  will  he 
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in  greater  or  less  quantity.  The  optic  nerve  I  have,  in  certain  in- 
stances, »een  to  be  red,  although  not  swollen;  in  most  cases  it  will 
be  gray,  and  ultimately  a  dirty  white.  In  all  cases  it  Is  opaque,  by 
inti'rpolation  of  (connective  tissue.  !n  the  hist  stage  the  nerve  loses 
its  capillary  vessels,  and  tlie  emergent  ai-t-eries  ai-e  i-educed  to 
thr-eads.  Opacity  at  the  posterior  pole  of  the  lens  is  of  fretjuent 
occurrence;  it  gradually  intensilles,  and  finally  may  becojoe  com- 
plete cataract.  The  rate  of  progn-ss  is  extremely  slow.  Viir<*ous 
opacities  are  not  common,  but  I  have  observed  them.  I  have  also 
seen  irido-choroiditis  ensue.  Some  cases  which  strongly  ri>semblu 
retinitis  pigrnent^jsa  are  syphilitic,  either  acquired  or  heredilari*. 
ill  tlieiri  the  disease  may  be  conflne<l  Ui  one  eye,  hut  in  the  typi- 
cal cases  both  eyes  are  involved.  A  certain  proportion  of  de»f- 
Iuut^.•s  have  this  lesion,  and  among  idiots,  as  Liebix'ich  showed,  it  Is 
not  nire. 
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Diagnosis. — Very  little  difficulty  can  arise  in  ordinary  cases. 
Choroiditis  diKKf^minnta  is  cither  in  isolated  spots,  or  most  exten- 
sive, and  presents  exiidiilions  and  a.t  ropliy,  with  wliitu  hlotelies  and 
pifj^merit-Uepusit  in  greater  quunlities.  Sometimes  clioi-uiilai  lesions 
will  strong-ly  simulate  the  retinal  lesions,  btit  neither  is  the  diffi- 
culty frequent,  nor  would  an  error  be  importunt.  Neuro-retinitis  of 
acute  type  and  syphilitic,  is  sotuutiniL>s  although  rarely  attended 
by  pigment-deposit  al  the  periphery,  in  thia  respect  simulates  the 
disease  in  question,  but  the  actirltj*  of  the  process  sufficiently  dif- 
ferentiati^  it. 

Donders  has  shown  that  the  essence  of  the  disease  is  not  the 
plfrment-deposit,  but  the  ati*ophy  of  the  rt^timi.  The  insensitive 
region  of  the  retiua  ho  fuuiid  to  be  in  advance  of  the  pigment- 
district,  by  throwing  upon  it,  with  the  mirror,  a  very  small  Ilamo, 
which  was  not  perceived,  althou^j'h  not  I'ettting  upon  Itie  pigtuentaiy 
region. 

Hemeratopia,  without  plj^mutitationi  is  'less  proue  to  increased 
loss  of  sight,  and  moi-e  frequently  conies  to  a  stand. 

PrwjnoHis  is  unfavorable,  although  the  rate  of  advance  is  slow. 

Treatment  is  of  little  value.  Altf^atives,  derivatives,  strychnia, 
etc.>  have  no  permanent  yet  sometimes  an  apparent  tempoi-ary 
tiffect.  Attention  should  he  given  to  proper  care  of  what  sight 
remains,  and  its  economical  employment. 

Some  huvi!  thought  (H.  Derby  ')  that  galvanism  mildly  applied 
has  iniluence  in  retarding  progress;  others  who  hare  tested  it  have 
found  no  benr-fit  and  in  some  cases  apparent  harm.  There  are 
sometimes  long  pauses  in  the  progress  of  the  disea.sc  and  .some- 
times, when  the  field  has  been  excessively  contracted,  central  vision 
may  remain  fairly  good  and  so  continue  for  yeai*s. 

Nenrfy-reliniiia  Pigmentnua. — At  this  point  may  be  introduced 
a  forui  of  disease  which  beare  in  many  respects  the  closest  aualogj- 
to  the  pigincut  degeneration  of  the  retina  above  referred  to. 
Under  that  description  the  occasional  occurrence  of  lullamiiiaioiy 
legions  in  a  mild  form  was  referred  to,  but  that  atfection  is  an  atro- 
phy, while  the  type  now  consideivd  is  cliietty  and  notably  inflam- 
matory-. The  analogies  between  the  types  are  the  pocuhar  unci 
pn)fiflr  d*-'position  dF  liriciu'  and  iri-egular  formations  of  pigment, 
jvseuihlinK"  bird  trite ]<s.  or  oriental  letLei"!*,  bone  corimscles,  etc,  and 
especially  disposed  to  run  along  the  vessels.  There  is  in  the  pjvsent 
type  peripheral  limitation  of  vision.  The  differences  are  that  the 
fonner  is  chronic,  requiring  many  years,  is  not  amenable  to  treat- 
ment, and  the  latter  is  comparatively  acute,  has  opacity  of  vitreous, 
infiUration  and  hypertemia  of  the  nerve,  and  does  yield  to  treats 
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lucnt.  In  the  latter  a  scotoma  may  develop,  and  l)0  i\w  conspicu- 
ous refvtiire.  This  Is  ver>'  unlike  the  ring  scotoma  sometimes  round 
in  rt'tinal  pifrnicnt  tlrj^ciici-ation. 

Tlie  reaiuirs  of  iJii-  dist'ji.sy  cuii  l)e  best  portrayed  by  giving*  tlio, 
folliiwinif  case,  now  under  treatment: 

Miw  A.  T.  »..  wt.  IS.  caiiH'  to  nie  In  Oclol>t?r.  1397.  She  Ik  Ilie  wctmd  nJ 
*lx  li\  [nil  fhil'irvu.  IKt  iiiutlii-rV  Ilrnt  inv^fiiiUM:)'  rwniUt-d  in  iuiwaiTiaj.T  at 
n\  lUfxiilis,  ThtK  piittviit  wiui  iKirii  lhit>e  we^kii  lieforc  fiiii  time  aivX  woi)fliiit 
nine  [miuiiiLh.  Sh4>  Iiuh  hIuhjh  Iiecu  "  tiprvduii,*'  never  hjul  any  serious  illnesa. 
About  t)inH>  yoim  ajiM  it  wiut  milictMl  tluit  mlie  did  not  8pl>  well  in  K^ing  from 
n  liglit  ton  (lurk  riK>m.  She  wimlil  stin»hli>  ovrr  tlif  tin  by.  did  not  notice  r 
iiiAii  who  was  Iftyiiiffft  car[tot.  Thp  troulileh«»<  iinriiajietl  vcrj"  niiic'Ii  wilhin  nil 
liloiitliMiitKl  (tiiP  Clin  not  inwhiT  I'yt'K.  O.D,,  V  -  0.5,  O.S.,  V  =  0..'»;  |flfix;t(>«  i|o, 
not  improve.  Tlifn*  in  no  lieroilitnry  lewion  except  that  cntnrnct  hn»  t'xii^u^' 
in  the  father's  family.  By  o|>htl)«lim>seoiK*  ;  t>,S..  nerve  »eeu  with  +  3  I)., 
and  *o  i»  the  nia<>uhi  nnd  the  re^rfuu  between  them.  Tlie  miu-Dla  npixiiR)  as 
a  tuiuUl  rwl  »\w\  Hooeiy  n>H(>nibltii(*a  Hinall  hleb,  nnd  the  retinal  tifwue  hotwM-D 
it  luid  the  nerve  ts  stippled,  haa  a  whitish  r»?fiex  and  to  clevnted  nbove  bot- 
nmndlng  fundus  a«  If  l)y  effusion.  Surroundinf;  porta  of  fnndub  best  M«ti 
■with  +  I  1>.  At  the  peripherj-  iii'e  on  ali  Hides  nuiiieruiiH  pi;:uient  de]>oMit»  in 
the  retinic.  In  C>.I>.  nrf  .oiniiltir  apiM-m-attei-H  iulv«i  llmt  llie  reKJim  of  iiiflltnt' 
tton  iti  mniMiln,  iii.T\-e,  nod  iiit-tiidiiJ  i^piice  i"  Ie«8  eleviited.  beini;  wvu  uitli 
*  'i  I).  VUuiil  lieldB  phuwii  in  ctiart.     (Jrdertnl  "  inixc<l  Irealuient." 

Within  two  wei^ki^  virion  impntveil  lo  0.7  O.  L'.  Four  riiunthH  inter  a 
whitiNh  n-ilex  iiotiecil  urotiiid  the  rej^ion  of  the  nmenln  in  iMeh  eye,  Soiii* 
flue  ve.'».'«cls  poneeale<l :  nerve  diffu.-wiy  swollen  nnd  Nurroundinjf  retlnH  Mrinted ; 
oiiacilk'X  in  nntorior  pari  of  vitreoun.  Three  months  later  the  exudation 
altout  the  uiaeula  had  dinappeareil.  Infiltration  and  redneiM  of  nenen  tli» 
Mlue.     'Rexideit  mixed  treatment  hatt  \\*vn  takJiiK  iron:  '*  Klaud'K  pillrt." 

In  NovemlKT,  IWfl,  V.  O.  U.  =^  0,7.  Vitreous  in  eaelt  eye  k-wi  liaity,  Bwell- 
ttiR  of  nerves  abated:  n>tinei«>  Ief«  intense:  iiurrouudhit;  radiation  more  dc- 
flnt'd  tuiT  le>«  iibuiidiiul.  now  ruaeuibtei^  o|MU)ue  nerve  Qbres.  PiKuieui  depiw- 
it(^  have  iipproiii'hed  tieurer  the  ej'iitml  ]tiirt  of  fuciduo. 

Vi-Hual  tlelilH  »how  a  seotouia  a»  indicated  in  rhart^  anti  the  Ke\*enU  charts 
show  the  eJiaufefl  which  hare  oecurred.    The  ease  Is  still  in  progress. 


DBTACHMBST    of    the     BetIXA.        SUBLATId 

RiCTINJE. 


UpTISvK:     AllOnO 


Displacement  of  the  retina  liy  fluid  efTusinn  hi>twiMtn  it  and  tho 
choroid,  when  very  pronouneed  atid  the  retina  opaque,  can  bo 
seen  by  tlu*  nuked  eye,  but  onliiiarily  iw  t^j  be  tvcognlzetl  only  by 
the  Dphthiilmoitcopo.  It  presents  various  appearances,  according; 
to  tlie  nature  and  <|uantity  of  the  (luid.  U  niii.v  he  partial  or  t*Ual. 
and  may  occur  at  any  part  of  the  fiimlus.  Il«  more  frivjuent  v>at 
ts  near  the  equator.  It  oft*n  develops  within  a  few  hours,  but  it 
may  take  plact.'  duinnff  one  or  two  weeks.  Tlio  subject  is  some- 
times uncunsciouK  when  it  oeeui-s.  and  usually  there  is  no  pain.  In 
some  eases  thure  are  premonitory  flashes  of  liaht  or  of  color.    The 
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visual  field  is  mutilated,  altliou^^  a  de^free  of  lig^hl-perception  is 
often  pnrsenl  over  the  daraa^d  part.  When  the  centi*al  part  of 
tin-  retina  is  not  visibly  disturbed,  it  may  have  gtynd  sight,  hut  fre-, 
(liii'iitly  this  is  nf>t  tlut  casi\  Objects  may  appear  rrooked  (iiiota-' 
luoiithopsia)  when  the  macular  n'^-inn  is  only  sli^rhtly  disturbed. 
It  is  wvy  conimun,  both  before  and  aftiT  the  occurrenee,  to  hi-ar 
complaint  of  nuisi^e,  ami  exuniiiiation  rr-veals  flouting  vitiTous 
opacities,  sometimes  very  numerous.  It.  is  almost  the  rule  to  liavo 
diminished  tension.  Examination  by  the  inverted  image  f;ives  an 
idea  of  the  extent  and  relations  of  the  fluid,  wliile  the  upright  image 
tells  the  depth  of  the  effusion  and  the  details.  What  arrests  atten- 
tion is,  that  the  retina  bulges  over  a  great^^r  or  less  exttmt  toward 
the  middle  of  the  eye.  If  the  membrano  itsttlf  is  not  clearly  noticed, 
its  disturbance  is  seen  by  the  position  of  the  retinal  vessels.  Tliey 
Huddenly  bend  toward  the  centri'^  of  tlie  eye,  become  tortuous,  trem- 
ulous, and  dark  in  colnr,  with  no  light-striuik.  They  may  take  an 
abrupt  change  of  course,  follow  long  cur\'es,  or  wriggle  in  short 
bends  (see  Fig.  J,  Plate  III.)-  Tliey  will  generally  undulate.  The 
retina  m^'  be  clearly  visible,  because  of  a  drab,  gray,  speckled,  or 
glistening  appearance:  on  the  other  hand,  it  may  be  transparent 
and  difficult  to  recognize.  If  the  amount  of  fluid  is  great,  little 
trouble  will  be  had  in  diagnosis,  but  if  small  and  transpan-nt  it 
may  take  close  inspection  to  discover  the  disease.  Nothiiig 
but  a'  rippled  surface  may  Iw  seen,  and  this  will  sometimes  be 
the  condition  upon  a  region  where  elTusinn  has  taken  place  and 
afturward  dis;ippeared.  If  the  illumination  is  thrown  upon 
the  edge  of  the  detached  retina,  the  cliorotdaL  vessels  will  come 
out  with  great  distinctness,  in  case  tlie  layer  of  fluid  is  thin 
ami  transparent.  The  light  is  refracted  thiviugh  it  so  as  tOj 
make  them  appear  to  start  fonvard.  In  some  cases  the  aaO^ 
may  look  like  mahogany,  and  then  tlie  eifnsion  is  bloody.  I 
have  seen  zones  of  dilferent  color,  in  diir^rent  parts,  passing  from 
malKigany  to  yellow  jind  then  to  traiuiparency.  It  is  very  common 
to  fhid  whitish  spots  on  the  retina,  or  bright  sl,reaks.  and  some- 
times cholesteriu.  It  does  not  generally  happen  that  the  region 
of  the  yellow  spot  is  invoh'ed,  but  when  this  does  occur,  and  the 
amount  of  flnid  is  moderate,  the  fovea  appears  bright  red,  and  con- 
ti'asta  vividly  with  thn  adjacent,  retina.  This  hue  is  in  conse<iiience 
of  the  tinnness  of  the  membrane  at  this  point,  which  permits  the 
choroid  to  shine  through  it.  lids  is  essentlutly  the  same  explana- 
tion ol  a  similar  contrast  in  embolism.  In  oueca.se  oC  this  kmd, 
which  I  studied  many  years  ago,  I  was  convinced  that  the  fovea 
had  remained  upon  the  choroid  and  been  1-om  from  the  suri-ound- 
ing  retina.  Precisely  the  same  look  I  have  not  since  met  with, 
although  I  havo  seen  clear  instances  of  a  detached  fovea,  and  I 
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thorcfore  regartl  a  central  laceration  as  possiblo.  It  fs  not  uncom- 
mon to  find  a  rout  in  thi;  rtitinu  at  its  peripiieral  part  (si>i>  Fi^.  6, 
Plate  III.);  there  maybe  as  many  as  three,  near  tojfether  and 
paraUel.  Sometimes  a  loose  tongue  is  torn  up.  and  through  thv  op- 
ening the  choi-oidal  vessels  are  \isible.  Liebreicli's  Atlas  pictui^es 
such  a  condition  most  tnithhiily. 

The  fluid  beneath  the  retina  is  albuminous;  even  when  it  is  not 
Woody  it  contains  blood-  and  Ijniiph-corjmscles,  Tat-cclls  and  cry* 
tals,  pifrment,  and  epithelium,  etc,  in  a  lar^e  number  of  eases  the 
vitreous  is  litiuelUnt,  as  is  proved  I'y  tlie  tr-euinlousness  or  the  sac 
AXXer  a  consiilei'able  time,  the  rods  and  cones  become  macerated 
and  destroyed,  or  by  interstitial  iuflHUHuation  fibrous  tissue  may 
be  developed,  and  atrophy  of  )ier\e-t' lenient*  ensue.  Sometimes 
the  t^eparated  retina  remains  practically  normal.  This  happened 
in  a  case  of  choroidal  sarcoma  (Poncet),  sec  Fig:.  201. 

The  above  description  belonss  to  the  eases  which  may  be  called 
simple  or  idiopathic  iu  character.  But  we  And  separation  of  the 
retina  as  an  outcome  of  a  large  number  of  morbid  conditions  of 
various  origin,  in  which  cyclitis  or  choi-oiditis  bears  a  part.  Al- 
most every  case  of  chronic  indo-cyclo-choroiditis  has  detached 
retina.  It  is  a  pathological  condition  very  common  in  museum 
preparations.  It  appears  often  as  a  total  detachment,  and  In  its 
last  result  pr>\sent.s  shnply  a  cord  running  from  the  optic  nerve  to 
tlie  ora  sen-ata,  within  which  no  recogniz;ible  traces  of  the  vitre- 
ous remains  {sec  Figs.  161, 1(12,  p,  431).  In  condemned  eyes  with  closed 
pu]>il  (he  total  want  of  pereeption  of  light  often  wnn-ants  the  diag- 
nosis of  the  above  condition.  As  a  part  of  the  suppurative  pi-ocess 
in  purulent  choroiditis  or  retinitis,  separation  of  the  retina  occurs. 
1  luive  seen  iu  such  a  case  flecks  of  blood  scaltei-ed  thickly  over  the 
whole  retina*  with  yellow  serum  between  choi-oid  and  retma.  Cys- 
tic degeneration  of  the  retina  is  described  by  IwanotT  and  I>ber, 
both  in  the  late  and  earlier  stages  of  the  retinal  disease;  it  is  only 
seen  by  the  microscope. 

In  very  many  crises  the  lens  in  time  becomes  opafjue  and  pnv 
sents  the  chanieteristics  of  soft  cataract. 

A7r«/t»j/^.— Stalislies  collected  in  Horner's  clinic' of  300  cases, 
show  that  about  one-half  the  cases  (4H*)  occur  in  myopic  eyes, 
while  IGi  were  due  to  injury.  One-half  the  cases  were  in  persons 
abovt'  fifty  years  of  age.  In  twenty-seven  cases  twth  eyes  wen* 
affected  and  the  inlervalbetween the succpssive attacks  varied  from 
three  weeks  to  nineteen  years.  Besides  myopia,  which  in  the  gri^at 
majority  was  of  high  degree,  inflammatory  processes  of  the  iri.'*. 
ciliary'  body,  and  choroid  and  retina  accounted  for  many  of  the  re- 


mainrier.  The  itninwliatc  and  active  cause  could  often  be  sot  *\awn 
to  some  congestion  due  to  uvei'work,  strain,  cou^h,  liard  drinking, 
empliysetiia,  eU-. 

It  in,  however,  not  to  be  supposed  that  suh-retinaJ  effusion  could, 
as  often  Imppens,  take  place  suddenly^  witliout  pain,  and  n'ithout 
inereaKed  tension,  if  the  fluid  is  in  the  nature  of  un  actual  addition 
tu  the  contents  of  the  g]oi>e.  Many  theories  liavi-  been  advanced 
to  explain  the  j]a^/tOf;ene^t.s  of  the  affection,  and  that  which  seems 
to  be  most  satisfactoi-j-  is  given  by  Nordetison.^  The  condition  prece- 
dent is  the  change  of  the  vitreous  fi-oiu  a  Buo  to  a  coarse  ilbril- 
lar  structure  and  its  consequent  shrinking.  As  this  goes  on  fluid 
fs  effused  betwfen  it  and  the  retina,  and  the  progiTss  is  usually 
from  behind  forward.  If  tlie  vitreous  actjuiies  adhesion  to  Ibo 
retina,  which  it  may  do  over  a  large  or  small  area,  it  will  as  it 
shrinks,  pidl  It  from  the  choi-oidjand  in  so  doing  it  ofr«n  happens 
that  the  retina  is  torn.  As  the  membranes  are  most  intimately 
coherent  in  front  of  the  equator,  this  will  usually  Ite  the  place 
of  rupture.  When  this  opening  is  made,  the  fluid  vitreous 
rushes  throxigh  and  lifts  up  the  iY;tina,  and  the  effusion  is 
simply  a  change  of  place  and  not  an  addition  of  fluid.  As  a 
fact  Nordenson  found  among  II!.'  cases,  a  laceration  of  the  retina 
En  49  (3S.G<);  certainly  it  might  exist  in  many  others  and  because 
very  periphenil.  not  be  open  to  discovery.  This  theory  aeeouuts  for 
many  sudden  cases,  while  in  cases  which  ])rogCL'ss  slowly  ami  re- 
specting whose  duration  or  beginning  no  accurate  history  can  be 
elicited,  it  is  fair  to  assume  that  the  vitreous  had  adhered  to  the 
i-etina  over  a  large  surface  and  with  its  slow  shrinkage  the  i-etina 
Is  pulled  off  and  fluid  is  effused  beneath  it  ex  vacuo.  The  cause  of 
the  lesion  in  the  vitreous  is  to  be  looked  foi-  in  chronic  disease  of 
the  choroid  and  ciliary  l)ody ;  in  this  we  have  the  explanation  of  the 
frequent  implication  of  myopic  eyes.  It  is  not  necessary  to  find 
visible  opacities  in  the  vitreous  to  warrant  the  above  theory,  al- 
thougli  they  aiv  extremely  eomnutn.  We  need  not  atU-mpl  to 
account  for  some  special  peculiarities  which  are  met  with;  the 
elaborate  treatise  of  Nordensen,  who  wrought  out  the  explanation 
first  announced  by  Leber,  will  answer  many  rguestions. 

Diugtiosif!. — Besidtrs  impaired  siglit  we  have  the  notable  defect 
in  the  field,  and  the  ophthalmoscopic  appearances  will  in  the  great 
number  of  cases  be  easily  interju'eted.  The  inverted  image  will 
give  a  correct  idea  of  the  relation  of  parts,  while  with  the  mirror 
alone  an  unexpectedly  distinct  view  of  the  separated  retina  appe^irs 
at  a  distance  from  the  eye,  denoting  a  high  degree  of  hyperopia. 
If  the  retina  flutters  much,  this  indicates  fluid  on  both  sides  of  it. 


' "  IMe  NetzhftutftblflBiimc.''    WieBlmden,  I8Si.  pp.  av%  with  27  plates. 
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If  it  be  tense  and  smooth  it  will  lie  in  contact  with 
Difllcully  in  iliag'nosis  a-rises  only  with  small  and  tra 
sionSf  but  tliey  will  be  revealed  on  careful  study  wit 
ima^e.   An  ItupoftaDt  niatteristo  recognixe  intniwral 
cealed  beneath  a  separat^'d  retina.     The  niost  valua 
is  that  as  a  rule   in  simple  i*etinal  detachment  ocu 
minus,  while  with  tunior  it  is  plus.     Some  rare  ex 
l>een  notod^  but  the  rule  is  in  g^nei'ala  g^ood  one.     1 
history  of  slow  encroachinent  on  the  flold;  thei'e  ina^ 
orrhagv?  into  the  \itrc'0us.  with  turaor.     (See  also  p.  5 
Prognosis  is,  as  a  rule,  unfavorable.     Au  advan 
to   the  descent  of  the  fluid  to  the  lower  part  of  t 
commonly  occurs  at  an  early  datf*.  b'^causu  bluido' 
horizon  ia  less  injurious  than  blindness  below  the  hoi 
placed  retina  g-enerally  recovers  part  of  its  function ;  i 
that  some  absorption  is  common,  and  it  is  of  the  g 
qucnce  to  have  the  macula  escape.     But,  even  when  it 
to  bo  involved,  we  may  find  metaraorphopsia.     1  havi 
tionedthedulness  of  sijjht  due  to  torpor  of  the  retina, 
live  chang'es  are  quite  probable ;  moreover,  a  dtitachu 
time  to  become  greater  or  oven  total.     It  is  a  fret 
have  cataract  occur;  I  found  it  twelve  times   amt 
eyes.    Spontaneous  rccoveiy  takes  place   in   a  few 
observed  it  four  times — all  were  myopic   persons- 
treated  at  all;  one  was  treated  antiphlogistically,  ai 
coverably  lost  one  eye  already  by  the  same  lesion;  t 
operated  on  by  scleral  puncture,  and  with  no  g-ood  p 
months,  but  after  that  time  a  great  portion  of  the  flui 
Treatment. — This  will  be  either  medical  or  surgic 
widely  prevalent  practice  has  been  confinement  to  I 
more  weeks,  a  pressure  bandage  on  both  eyes,  and  i 
of  jaboranili,  or  hypodermic  injection  of  the  muriate 
^r.  1^  to  i,  to  active  diaphoresis  and  salivation.    The  1 
remedies  are  often  not  well  borne,  and  many  havt 
them.     Improvement  has  been  witnessed  in  many 
result  of  conllnement,  but  it  is  extremely  irksome 
subjects  intolerable. 

Therefore,  an  entirely  opposite  plan  sometimes  co! 
viz.,  to  use  such  means  as  will  best  and  most  rapidl; 
g-eneral  nutrition,  withholding-  the  eyes  from  all  use 
abmulant  food,  exercise,  and  recreation,  and  avoidh 
likely  to  cause  cong'estion  of  the  head,  and  is  not  ino 
lifflit  purj^atives  and  such  medication  as  circumstai 
cate. 

A  choice  l)etween  these  opposing  methods  may  ' 
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by  the  patient's  ^neral  coudition.  If  the  health  should  be  such  as 
to  contra-indicato  tho  treatment  by  bandage  and  close  conflnemenfc, 
it  would  certainly  be  unwise  to  enforce  it.  If  not  injurious  to 
hnalth,  it  is  most  suitable  to  resort  to  it  at  the  outset.  To  comiwl 
absurption  Dr.  Carl  KoHer  (personal  comnuinicatloii),  has  had  one 
fiuccesa  by  injeciioiis  of  ]jiloe!irpiiio  reiufoi-eed  by  iusifititiir  upon 
total  abstinence  froui  all  tlulUs  Tor  several  days  and  confinement 
to  bed. 

To  bring  about  the  replacement  of  the  retina  there  must 
eitiicr  be  absorption  of  the  underlyin^r  Jluid  or  its  ti-ansfcr  to  the 
front  of  the  retina.  A  most  natural  su^^eation  Is  to  let  out  the 
fluiil.  Von  Graef*^  and  Bowman  punctutvd  the  sac  to  let  its  con- 
tents dilfuse  into  the  vitr<H)us.  Borne  g-ratifying:  results  msued,  luit 
rarely  were  they  permanent.  Some  cases  were  rendered  worse:  I 
liuve  had  two  Huch  unpleuHunt  experiences.  At  pivsent  ihls  tii-al- 
inent  has  been  abaTidoned.  Wccker  at  one  tiini?  introduced  n.  p-old- 
wire  sutuix!  or  .seton  into  the  sclera.  Thi.s  has  not  found  g-eneral 
approval,  and  some  cases  of  destructivi-  irido-choroiditishave  been 
taused.  Puncture  of  the  sac  Uirougli  the  sclera  was  done  to  evacu- 
ate the  fluid  exlernalU'  in  1^59  by  A.  Sithel,  and  has  been  repeated 
fiinee  by  Arlt,  Alfiv-d  Qraefe,  Hii-schhcrg,  and  others.  A  paper  by 
Hirschberg-,  i-ejiorting  ten  cases  of  scleral  puncture,  authorizes  the 
conclusion  that  no  harm  is  done,  that  in  most  cases  improvement 
isguinod,  but  that  relapses  are  to  be  expected.  Hljjf^ins  reported 
double  optic,  neuritis  with  subrctinal  eirnsion  in  both  eyes,  and  in 
one  tapping-  was  done  once,  and  in  tho  other  eye  was  done  three 
times,  and  in  neither  case  witli  any  benefit. 

Wolfe,  of  Glasgow.^  makes  an  incision  upon  the  line  ot  a  meri- 
dian six  toeifi:ht  niillimelres  lon^,  Hrst  laying  off  the  conjunctiva: 
and  keeping  it  retraelfd  by  hooks,  ,'i  nd  by  the  large  wound  insures 
free  drainage  of  fluid.  He  has  Deported  sjeveral  cases  of  good  re- 
sults Whi-n  the  retina  floats  freely,  this  is  all  that  is  n-iiuired.  If, 
however,  the  retituil  sac  Is  smooth  and  t^nse,  denoting  n  viti'i'ims  of 
nurujial  eonsistencc,  it  would  seem  proper  to  puncture  the  retina  at 
the  same  time  that  the  sclera  is  incised.  Brailey  gives  three  crises 
of  decided  impi'ovement  after  incision.  In  his  eases,  as  in  most 
others,  the  patients  are  put  La  bed  with  bandaged  eyes  for  a  week 
or  so,  and  may  also  receive  diaphoretic  treatment.  An  iriilectuniy 
lanee  or  a  Graefe's  knife  may  ha  used,  ami  cocaine  will  suffice  usu- 
ally as  an  anmsthetic.    The  reaction  Is  generally  moderate. 

On  the  whole  the  n'.snits  of  tre-atment  are  not  encoumging,  and 
puncture  has  not  yet  proved  a  notable  advantage.  It  may  be  said 
to  be  permissible  but  not  obligatory.    So  long  as  perceptitm  of  light 
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remains  it  may  be  umployed.  At  preiteni  we  do  not  know  in  what 
cases  benefit  is  to  be  expoclcd.  Spontaneous  recoven*  has  come 
under  the  notice  of  most,  (.-xporit'nei'd  obsfrvers  and  Lc^ht^r  reports 
a  ca.sc  shown  to  him  by  Stillm^,  of  u  palieni  wliu  had  had  Ilvu  at- 
tacks of  detachment,  ToHowi'd  each  time  by  recovery. 

SoiiiL'times  w«  aro  calU'd  upon  to  remove  cataract,  consecntivo 
to  detached  retina.  By  needling  veiy  little  absorption  is  to  be  pro- 
cured. Only  extraction  in  to  be  relied  upun.  Ttie  object  is  simply 
111  most  cases  to  remove  a  blemish.  It  might  be  cxpect-ed  that  a 
pai*tijil  detachment  would  aftt^rwanl  become  more  t.'Kteiisivc  or 
total.  This  does  follow,  hut  exceptionally  may  not  occur.  Tlic 
hope  of  iiapruvin^ui^ht  by  removing'  t'he  cataract  is  in  most  cases 
delusive.  Sonic  French  siirgi-ons,  notably  Galezowski  and  Dran- 
sart,'  to  euro  the  si'panition  have  practised  a  broad  iridertomj*. 
The  former  is  less  enthusiastic  abuut  it  than  he  was  at  first,  but  still 
resorts  to  il.esiK'cially  when  both  eyes  are  atlected.  The  hitler 
reports  forty  operations  and  eighteen  recoveries.  The  duration  of 
the  cases  was  from  two  weeks  to  about  a  year.  The  amount  of 
vision  regiiined  was  in  all  the  alleged  recoveries  save  one,  very  im- 
pf'rfect.  Further  evidence  is  required  to  form  an  opinion  on  the 
n'al  value  of  this  suj^^-stion.  C'oppin'  reports  upon  eighteen 
cases  treated  by  iridectomy,  and  by  the  subsequent  conllnenient  to 
bed,  bandafje,  and  (U'l-ivalives,  with  the  result  of  two  successes, 
two  temporary'  impruvenienls,  eleven  without  IwneflL,  and  thri;e 
losses.  After  Wolfe's  operation  with  a  lar^  incision  of  eight  to 
twelve  nullimetres  and  followed  by  similar  treatment  as  above  for 
a  month,  m  tiftoen  eyes  he  had  eight  cases  of  improve*!  insion 
lasting-  from  five  months  to  a  year,  in  one  of  these  vision  was  i, 
while  the  reinairuler  had  ^  to  j^c ;  iu  five  no  benefit  was  gained  and 
two  eyes  were  lost. 

Evidently  iridecliomy  does  not  olfiT  much  encouragement  and 
the  large  sclerotic  incision,  even  when  reinfoive<l  by  the  derivative 
treatnii'tit.  gives  a  valuable  success  in  very  few  eases. 

The  gieut  fnujuency  of  this  disease  as  a  cause  of  blindness  is 
referred  tw  in  the  Chapter  on  Blindness. 

GuoHA  Retika 

Kungtui  Hamatmles  of  the  £^e.— The  subjects  of  the  above  dis- 
ease are  often  iufant«,  and  none  have  yet  tM-eu  ivconled  whoso  age 
was  above  sixteen  years — the  great  majority  are  below  ten.  Vei^- 
rarely  it  is  congenital.  The  cases  are  usually  discovered  by  a  bright 


'  Hultethu)  et  Mvmuirvs  de  la  Suci^t^  Frtuivaimi  d'Opbtlialiuologie,  p.  178, 
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reflex  from  the  interior  of  the  eye,  which  arrests  attention.  Usu- 
ally only  one  eye  is  involved,  but  botii  eyes  inaj*  be  inipliL-aied 
simultaneously,  or  In  succession.  There  will  have  beer  no  prelim- 
inary symptoms,  Jind  the  anterior  part  or  the  eye  may  ho  normal. 

The  appearaucB  varies  with  the  extent  of  the  frrowth.  When 
observed  early,  the  ophthahnnscope  or  obliijue  illumination  will  d 
tecta  whiti'  or  yellow,  or  viHitiish-yellow  surface,  with  blood-vesselB 
whose  arran^ment  \&  mure  or  lestt  plexiform  and  unlike  the  ivtinal 
circulation,  and  they  will  he  minute,  or  possibly  very  scanty ;  excep- 
tionally no  vessels  may  be  visible.  The  surface  may  be  smooth  or 
nodulated.  Inspection  is  easy,  because  the  mass  approjiches  the 
nodal  point.  Tho  retina  may  be  in  position  or,  more  usually,  it  is 
(li'tiiched  by  elTusion.  The  viti-eous  and  lens  are  ck-ar.  As  tho 
ttinior  i^rows,  the  lens  is  pushed  furwarri;  the  pupil  becomes  slup- 
gisli  and  dilated — may  become  adhen^nt;  the  anterior  chamber  Is 
shallow;  tho  anterior  ciliary  vessols  are  distended.  H  long  duration 
and  Hutncieiit  growth  be  permitted,  the  coats  of  the  eye  give  way 
and  bulgiags  appear.  After  a  time  the  mass  crops  out,  becomes 
ulcerated,  bleeds,  gives  forth  snnious  and  fetid  djscharg-e,  and  a 
projecting,  hidt^nus  tumor  may  be  formed.  Pain  begins  with  disten- 
.  tion  and  external  development,  and  cachectic  symptoms  soon  arise. 
Surronjicliiig  par-Is,  such  as  the  bones  of  the  hea<l  or  the  brain,  bo- 
come  involved,  and  metastasis  may  take  place  to  other  partj*  of 
the  body.  Death,  either  by  exhaustion  or  by  braui-<lisease»  is  the 
fllua!  event. 

PriifjnostH. — While  fatal  if  left  to  itself,  or  if  not  cut  short  at  an 
early  period,  experience  has  shown  that  a  very  early  removal  of 
the  eye  may  save  life,  because  in  the  begiiming  the  disease  is  local. 
We  have  authentic  cases  to  verify  this  stateuumt.  Vetsch  '  gives 
thirteen  cases.  Hii'schberg  out  of  seventy -seven  cases  reports  five 
recoverius!,  j'.e.,  O.S*.  He  ivports  a  congenital  case  [Centralblatt 
fiir  A  uf/frnheilhinfle,  April,  May,  iy84).  I  have  had  two  permanent 
recoveries  or  rescues  in  my  own  experience.  When  reliipse  occurs, 
it  is  within  a  few  weeks,  perhaps  within  less  than  a  month,  or  within 
three  months.  Several  children  in  the  same  family  have  been  known 
to  he  affected.  Wilson  reports  eight  children  attacked,  of  whom 
three  died  by  this  alTection:  the  others  sunnved  ("Oph.  Hosp. 
Kep.*').  The  most  usual  mode  of  death  is  by  extension  of  thedis- 
easi'  through  the  optic  nei'\'e  to  the  brain.  Should  a  relapse  occur, 
a  fatal  issue  is  almost  certain.  A  single  case  is  given  in  which  the 
patient  survived  after  removal  of  a  secondary  tumor. 

The  Patholngy  of  the  growth  has  been  carefully  studied  by 
Enapp,  Rirschbcrg,  Delafli'ld,  and  others.    It  consists  of  small 
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round  cells,  similar  bo,  but  not,  as  once  supposed,  identical  with  the 
granular  layers  of  tUe  retina,  besides  a  scanty  amount  ot  Cbrous 
tissue  and  auuiei'ous  blood -vvs.se Is.  The  stai'tin^-point  is  most 
rre<)uentl3'  from  the  external  jyranular  layer,  but  it  can  beffin  from 
any  other  layers.  Dohifleld  Remarks  that  the  disease  is  anatomt* 
cally  identical  with  small  ruiiiid-coll  sarcoma,  and  niig:ht  Ih.'  so 
called.  Hii-schber{j  and  Bull  concur  in  this  view.  It  may  jri*uw 
outwai'dly  or  inwaiilly,  more  frequently  the  )att«r.  Its  pn^valent 
mode  or  irxteiisioii  is  along"  the  optic  nerve. 

Diayii'isis. — There  are  several  possibilities  of  error.  1.  Glioma 
should  not  be  mistiiken  for  choroiditis  metastatica.  In  the  latter 
case  there  will  be  a  history  of  a  preceding*  sickness,  either  of  the 
brain  or  of  the  spinal  cord,  or  both  as  cerebro-spinal  meninfntis. 
and  redness  of  the  eye  may  have  been  noticed.  There  will  usually 
be  a  shallow  anterior  cliamber,  the  pupil  adherent  and  irregiilar, 
the  periphery  of  the  iris  retracted,  the  lens  pi-essins"  against  it,  the 
plobe  a  little  reduced,  tension  minus;  the  yellow  mass  may  be  vas- 
cular, and  the  rdinn  may  or  may  not  be  detached.  Tln^  symptoms 
and  history  of  an  iiilhunination  are  the  clue.  It  is  conceivable  that 
an  eye  having  g'lioina  may  be  seen  during  the  period  of  glaucoma* 
tous  uutbtvak  and  the  existence  of  deep  disease  never  have  been 
recogni/A-(l.  and  at  the  time  be  masked  by  turbidity  of  the  media. 
M'adsworth  ivports  one  such  case,  and  the  cornea  was  suppurat- 
inff.     An  incision  to  ivlieve  the  suppui-ation  discovered  the  tumor. 

2.  Raab  (.-Irrfi.  /.  Oph.,  XXIV.,  iti.,  ](>3)  ^ives  the  anatomical  de- 
scription of  three  eyes  enucleated  as  glioniatous,  which  had  a  p4'cu- 
llar  deposit  of  fibrous  tissue  behind  the  lens,  resulting  from  cyclltia 
or  from  choroirlitis.  In  one  case  the  lens  and  iris  were  pushed  for- 
wai*d,  llie  pupil  dilated  tonn  ejitreme  degrree;  there  wns  a  greenish- 
white  reflex,  upon  which  red  streaks  could  be  seen;  tension  a  little 
plus;  slight  punctate  opacity  of  the  cornea;  the  pen-comcal  and 
ciliary  vessels  wei-e  injected.  In  the  other  two  castas  the  facts  were 
somewhat  dilferent,  but  need  not  he  i"epeate<l.  In  all,  there  was 
increased  tension,  absence  of  inflammatory  tokens  in  the  anterior 
part  of  the  globe,  and  the  presence  of  a  Itght-colored  mass  in  the 
depth  of  the  eye.  As  a  rule  in  plastic  cyclitis  or  choroiditis,  there 
will  be  diminished  tension,  tondenu«s  on  pressure,  discoloration  of 
iris  or  ciliary  liypenemia.  Yet  inflammatory  growths  have  been 
mistaken  for  true  glioma  by  the  best  observers.'  It  must  be  ad- 
mitted that  a  mistake  in  diagnosis  would,  under  such  circum- 
stances, be  pardonable.* 

' "  nnt«r8ochun(?cn  Ut»cr  Intraoenliiro  Tatuoran.  Netihout  GUome,"  Dr. 
J.  R  Da  Oanin  Pliito.  1880. 

*  "Pftcudo-gllomalromTranniatfsro.^Trant.  Am.  Oph.  See.,  1887,  p.  MS,  U. 
D.  Noyeo. 
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a.  1  havp  scon  two  cases,  in  young  subjects,  in  which  there  were 
Intraocular  deposits,  resembling- glioma  in  all  microscopic  uppear- 
aiices,  wJiieh  ultimately  tcrniin;ited  in  tlie  (lisiip[M*tirancc  of  the 
mass.  There  wri-e  jio  si^iis  or  i i ilia uii nation,  anil,  fur  want  or  bet- 
ter knowledge,  they  were  called  cases  of  "  strumous  "  deposit. 

4.  Wtiite  sarcoma  of  the  choroid  is  not  found  usually  at  the 
early  age  when  glioma  occurs,  yet  I  have  one  such  case  recoixled  in 
a  child  eight  ycai"?*  of  age. 

Treatment. — Medication  is  useless,  and  the  only  safety  lies  in 
the  earliest  possible  removal  of  the  globe,  with  as  much  of  the 
optic  nerve  as  can  be  exciseil.  Ttiere  is  encouragement  that  life 
can  be  saved  if  the  disease  be  extirpated  at  an  early  date — the 
operation  would  he  proper  at  a  later  period  to  i-elieve  pain,  but  at 
the  stage  of  fungus  growth  the  undertaking  may  be  too  foritiida- 
ble.  The  surjo-'on  will  act  according  to  his  diwri-etion,  in  view  of 
all  the  circumstances.  Should  the  painful  condition  presi-nt  itself 
of  glioma  in  each  eye,  T  should  not  hesitate  to  enucleate  both,  if, 
by  so  doing,  a  fair  prospect  of  life  could  he  secured. 

To  remove  un  eye  which  is  the  seat  of  some  disease  that  resem- 
bles, but  is  not  glioma,  is  a  needless  mutilation;  but  it  may  he 
justly  argued  that  it  is  better  to  err  on  this  side  than  to  fail  to 
remove  an  eye  which  is  truly  attacked  by  this  formidable  malady. 
Moreover,  the  caBCs  of  pseudo -glioma  may  demand  <>?ctlri)aliou  be- 
cause of  danger  of  sympathetic  trouble  to  the  fello'lv-eye. 

There  is  one  case  on  record  of  preser^-ation  of  life  when  the  dis- 
ease reappeared  in  the  orbit  and  was  again  removed.  All  its  con- 
tents must  be  taken  away,  and  the  walls  of  tlie  orbit  treated  with 
chloride  of  zinc.    But  the  expectation  is  against  iH^covcry. 


A  ^■■^a 


CHAPTER  XVIir. 


THE  OITIC  NERVE. 

Anatomy  and  Phyaiolof^j/.^ Within  recent  years  our  knowledgr 
or  this  topic  baa  joined  bo  iiiueh  in  pi-ecision  and  richness  that  it 
will  bij  [Hooper  to  givi'  an  account  oE  it  which  shall  clearly  yet  suc- 
cinctly, set  forth  the  recog'aized  facts.  Their  bcarinK  upon  patho- 
1(^y  and  upon  clinical  experleitcv  JustiQes  or  perhaps  cuiu|h>1s  such 
a  reheai-saL 

The  optic  nerve  maybe  considered  In  three  separate  regions:  its 
cranial,  its  orbital,  and  its  intra-ocular  portions. 

Within  lliL-  skull  the  iifrvt's  are  sliort  and  flattened,  and  they 
diverge  frttni  the  optic  cliiasni  to  n-acli  tlu'  oanallb  opticus  on  eitlier 
side  of  the  median  line  under  tlie  tip  of  the  lesser  wing  of  the 
sphenoid  bone.  Tlie  chiasm  in  a  flattened  muss  elongated  traos- 
verstfly  and  resting  on  the  olivary  pi"otess  or  body  of  the  sphenoid. 
The  anatomy  of  the  [>ai'ts  in  this  region  is  familiar;  and  it  is  only 
needful  to  ivfer  to  the  order  of  the  organs  arranged  on  the  median 
line  beginning  with  the  anterior  perforated  space  and  lamina  ter- 
minalis  cincroa;  behind,  is  the  optic  commissure  or  chiasm,  from 
whose  posterior  angles  diverge  tlie  tractus  optici,  to  wind  around 
the  crura  cerebri  (peduncles).  AInitting  upon  the  posterior  Iwrder 
of  the  rliiasni  is  the  tubercinereum,  wliieh  narrows  to  the  tube-like 
infuiidibulum  and  t^'nuinates  in  the  j>ostenor  lobe  of  the  pituitary 
body;  and  this  is  lodged  in  the  sella  turcica.  Behind  the  tuber  lie 
the  corpora  raammillaria  (albicantia.  Candida);  on  either  side  of 
and  close  to  the  median  line  and  bc^hind  them  is  the  posterior  per- 
forated space.  (For  illustration,  consult  Gray's  "Anatomy,"  Base 
of  Brain.)  These  pnr|.s  are  s<^en  above  in  section  on  pages  Uti  and 
111",  and  their  important  n'iations  with  the  corpora  striata,  the 
third  ventricle,  etc.,  ai-e  at  once  perceived.  A  surface  view  of  the 
parts  behind  the  chiasm  is  shown  on  page  143. 

In  Fig.  :iIO  in  wliich  the  parts  are  schematically  poitrayed, 
the  tractus  opticus  is  seen  passing  around  the  cms  ceivbri 
<German, /h-sj*)  to  tlie  corpus  gcnicnlatnm  laterale  or  ext4«mum, 
in  close  relation  with  the  corpus  geniculatum  ineiliale  or  internum 
ami  tvaehes  the  posterior  extivniily  of  tlie  thalanins  opticus  which 
is  called  the  pulWnar.  Deeper  connections  aiv  oinittitl.  In  Fig. 
311  which  is  also  schematic,  the  same  relations  are  displayed 
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upon  a  iKarly  horizontal  suctioii.  By  this  Hjfui'o  the  rollowing 
facts  ar«  exhibttt.*d:  Each  optic  nerve  cont-ains  libres  coming  from 
the  tractus  of  its  o^vn  side  (direct  Hbrfs,  fasciculus  non<ruciatu8) 
and  alao  librt'S  coming'  from  the  opposite  tractus  (CTOSSin^  fibres, 
faiiciculus  cruciatuB).  Tlierc  is  also  seen  a  loop  passing?  across 
bennH-n  the  tnittiis  which  is  the  posterior  conimissurnl  band  of 
Giiddi'ii:  siiini'tirneH  confonmled  with  the  coniniissure  cf  Me.viiert. 
Beneath  thi»,  but  not  exiiibitod,  lies  still  another  yet  much  smaller 
commissural  band,  which  is  Meynert's.    A  commissure  was  for- 
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inerly  described  on  the   anti'rior  bonier  of  the  ohinsni,  but  this 
consists  not  of  nenx*  fibres,  but  of  coiuiectivc  tissue. 

Tlie  fibres  of  the  chiiisui  intricately  iiilerlaco,  and  the  crossing 
set  are  upon  the  ventral  and  inner  (medial)  re|;ion;  the  direct 
fibres  are  upon  the  dorsal  and  lateral  surfaces.  The  ci-ossing-  Hbres 
are  the  more  numerous  as  three  to  two.  The  qm-stion  of  the 
atTanffonient  of  the  fibres  in  the  chiasm,  as  between  |>ai'tial  and 
total  decussation,  has  been  hotly  contested.  The  proof  that  it  1h 
partial  is  now  conclusive.  In  Ushes  the  opposite  arranj^mient  ol>- 
tains.  Tlje  result  is  that  the  tractus  opticus  of  the  ri^ht  side  suj^- 
plies  the  right  half  of  each  retina;  the  tractus  of  the  left  side  the 
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U'tt  half  of  earh  retina,  btfiiixso  each  optic  nei 
nbres  from  both  tnictus.  Tbi*  diviilm;;:  linr  in  Ihe 
vertical  iiiuritlian  of  rarli  n>tina  throu^ti  tlie  ma«i 
thi4*o  18  nt  till*  fovea  a  mutual  mterchan^t-'  of  flbroi 
»)wctivx>  si(U*K,  tlu<  n.'Nult  of  whicli  in  neun  in  tliu  pii 
function  of  all  tbc  tvvva  of  codi  eye  ia  hoiuoa^ni 
Si-u  pago  643. 

It  is  found  thai  still  other  fibres  enter  into  I 
some  from  the  tuber  ciuereum,  and  some  from  the  si 
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forata  antorior  and  from  the  lamina'cinerca  tcrraim 
just  behind  it  in  t\\v  n^'cessus  opticus.  Tbesi-  flbrfs  c 
nerves  of  their  respective  sides,  i.e.,  are  direct  Mbivs 
the  ventral  and  dorsul  sides  of  the  ne-r\'CB.  Tbe  fit 
t.ioned  come  down  to  the  chistsm  in  part  from  the  gi 
the  wall  of  the  third  ventrieh'.  Anion^r  those  derii 
tuber  ciiiereum  are  lar«ti  gangUon  cells  ( Wa^rner),  wh 
hy  Meynort  the  basjil  g-nnglion,  and  the  nhreacnrnpos 
sure  of  Meyuert.    They  soon  (juil  the  tractus,  pi-netr 
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lines  the  crum  cnrcbri,  and  appear  to  t*rminato  in  the  corpus  sub- 
tlbJikiniLuuin  or  panfflion  or  Luys  whiicli  lies  above  and  outside  of 
the  corpui-a  mftiniuillaiia.  Seo  Fig.  212.  Thci* coiiiinibsui'al  flbreB 
or  Mcynert  and  of  Gudden  serve  to  connect  correspoiuUng  parts  on 
opposite  sides  of  the  brain  and  have  no  direct  visual  function. 

Let  us  next  trace  the  traclus  to  their  sources.  As  they  course 
around  the  peduncles  they  divide  into  two  roots,  an  outer  or  hileral, 
an  inner  or  medial.  The  outer  root  in  part  enters  the  corpus  ^eni- 
culatuin  latorale:  Figr.  311,  and  Fig.  212,  and  a  portion  ffo  beneath 
it  to  the  thalamus  opticus  at  the  pulvinar;  still  other  fibres 
crossing-  over  Iho  outer  surface  of  the  corpus  Boniculatum  lat- 
eral© reach  the  more  forward  pari  of  the  thalamus  and  consti- 
tute a  i>art  of  its  radiating  supcrti'cial  sti'iation  (tectum  thalanti)^ 
stratum  zonularo  in  Fij;^.  211.  Another  set  of  the  fibres  of  this 
irroup  go  to  the  anterior  corpora  quadrigeniiua  by  the  brachlum 
auticum.  Sec  Fifj.  211  and  Fig:.  1*9.  p.  US.  This  root  of  the  tractus 
therefore  g:oes  to  the  corpus  geniculatuni  lateralc,  to  the  thalamus 
opticus,  and  to  the  anterior  corpus  quad  rig-em  in  um  (natis).  From 
these  ganglia  go  forth  the  radiiitinK"  visual  fibres  of  Gratiolet,  which 
in  the  posterior  thinl  of  the  internal  capsule  Hnally  attain  the  gray 
inatU^r  of  the  occipital  lobe,  indicated  in  Fij^.  210,  p.  587.  as  8tab- 
kranz  zu  den  optic.  Oenlr.  In  their  coui-se  they  pu-ss  outside  the  pos- 
terior horn  of  the  lateral  ventricle.  It  follows  that  by  this  arrang«- 
ntent  the  satuc  kind  of  hemianopsia  will  ensue  from  lesion  of  the 
posterior  part  of  the  internal  capsule  and  the  desigmated  occipital 
region,  as  will  be  caused  by  lesion  of  the  corresponding  traclus. 

The  inner  or  medial  root  of  the  tractus  goes  to  the  corpus  fjrcni- 
culatutn  mediate  Fig-.  211,  and  by  the  brachiuiu  posticuui  reaches 
the  posterior  corpus  quadrigeminuin  (testis);  a  few  fibres  also 
go  there  directly  and  another  sniall  portion  go  to  the  anterior 
corpus  quadrigeriiiuum.  Yet  another  bundle  of  fibres  leaves  the 
inner  root  of  the  tractus  befoii'  reaching  I  he  corpora  genlculata  to 
pa.ss  through  the  outer  part  of  the  pedunculus  (crus)  cerebri  and 
part  of  it  goes  direct  to  the  cortex  of  the  occipital  lobe.  See  left 
side  of  Fig.  31 L.  In  this  same  bundle  it  is  thought  probable  exist 
fibres  belonging  to  each  optie  nerve — by  whieli  a  unilateral  le-sion 
of  the  occipital  cortex  may  affect  the  whole  of  the  same  retina : 
crossed  amblyopia — a  hypothesis  of  uncertain  value.  Stilling 
and  Edinger  emphatically  assert  that  yet  another  bundle  of  this 
group  makes  its  way  through  the  crus  to  the  pons  Varolii,  goes 
down  alongside  one  of  the  roots  of  the  trigeminus  to  the  posterior 
(sensitive)  columns  of  the  conl.  He  wills  this  the  radix  descen- 
dena.  By  this  bumlle  are  we  enabled  to  comprehend  the  implica- 
tion of  vision  which  occurs  hi  locouiotor  ataxy.  Tlu-se  llbres  are 
indicated  iu  Fig.  213  and  in  addition  other  fibres  reach  the  nuclei 
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of  the  third  nerve  to  establish  the  reco^niiaed  pupillary  relations. 
Out  of  lIiL'  saim*  inU?nial  ivot  of  the  Iraclus  mi;  dewlopcd  flbifs 
which  turminale  iii  the  corpus  dontatum  of  the  cerebellum.  The 
inner  ivut  of  the  tr-ictus  is  thus  perceivt^  to  be  the  principal 
medium  of  relation  with  the  corpus  jfeuieulatum  internum  and  with 
remoto  parts;  while  the  outer  root  cliielly  is  destined  to  the  thala- 
mus, thii  nnt^-rior  corpus  quadrij^uiuiuui  and  the  corpus  jrcnicu- 
latum  externum.  Tlie  actual  appearance  of  these  structures  upon 
sections  is  shown  in  Fig.  21*,',  from  Stilling. 

The  facts  above  nariutod  are  set-  forth  in  a  dia^rmni  by 
Obersleiner  (see  Fig".  513),  although  some  of  his  statements  have 
be«ti  modified  by  those  of  HtiUiu^  and  Edinger.    The  scheme  omits 
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the  corpus  genicutatum  medium,  and  is  meant  to  be  excessively 
simple. 

The  above  statements  are  both  authorized  and  confirmed  by  so- 
called  atrophy  expenments,  which  Guddeu  was  the  first  to  cultivate 
with  systoni.  If  both  optic  nerves  are  d^'stroyed  atix)phy  ensues  in 
a  largr^i  part  of  both  ti-;ictus,  the  corjwra  gv^-niculata  lateralia,  the 
anterior  corpora  iiuadri^emina,  and  in  the  posterior  part  of  tho 
optic  thalauii;  but  a  part  of  the  inictus  is  pivserved.  viz.,  the  com- 
missures of  Guddi'n  aiul  MoyniTt,  which  i«  the  ^i-onud  for  beUevinp- 
that  they  have  no  direct  function  in  vision.  Thecor|Mjra  ^niculuta 
mterna  and  the  posterior  corpora  quadriginuina  aiv  hkewise  not 
iiisibly  injured.  Ohersteincr  <inotes  T>arkschewitsch.  that  upon  ex- 
tirpation of  one  eye,  atrophy  takes  place  in  a  bundle  of  fibres  which 
leaves  the  tractus  of  the  opposite  side,  at  a  point  near  the  corpus 
grniculatum  laterule,  piisses  through  the  thalamus  and  itA  podun- 
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do  to  the  pineal  g-land  Fig.  66,  p.  145,  and  on  the  ventral  surface 
of  thu  postt'rior  couimissure,  Fiff.  67,  between  n  and  5,  p.  146,  tlwally 
reaches  tin'  (nipillarj- nucU-us  of  thr  thinl  ni'n*e  brlonging- to  the 
oyu  of  the  side  fxtirpnteii.    A  most  strangle  and  cu'cuitous  course. 

The  iioriical  icrniini  of  the  Iractus  are  found  in  the  posterior 
purL  and  especially  in.  the  cinieim  of  t)ie  uLTipiiul  lobe,  although 
lesions  of  neighboring 
parli)  will  produce  sLmdar 
daiuajHx*  to  vision  because 
of  tnjury  to  transmitting 
fibres.  See  Figs.  214  and 
"31  r>,  from  Gowers.  Hence 
the  gyrus  angularis  and 
also  a  larger  area  of  the 
occipital  lobe  have  been 
thus  regarded.  It  is  also 
believed,  as  said,  that  the 
visual  centre  of  each  side 
is  united  with  its  fellow 
by  a  partial  decussation. 

A  few  woi^ls  on  the 
functions  of  the  anterior 
corpora  quadrigemina  (bi- 
geniina).  They  are  in  con- 
n»*clion  (1)  with  the  trac- 
tus  opticus  directly  by  the 
brachia  anteriora ;  {-i)  with 
the  corpora  geniculata  la- 
ti-ralia  and  so  indirectly 
with  the  tractus  opticus; 
(3)  with  the  cortex  of  the 
occtijitijil  lol)e  hv  the  bni- 

i  ■  „,  ■     ,  ,        .,  na.SlS.-Sohenn'or  the Ofiilr*! VUual  Apparains.— K. 

cuia  anteriora  aTUi  uy  the  K«uiiji,-i*i«iKiirr»it»it.nnr.»«.Mih7[hifioft,cieiir«-hei» 
radiation  or  the  internal  rn,  .-htiuuii.;  rv...  im^i,.  oputiu.:  cm.  Hflrniut'*  vom. 

mhunirp:  r./;.  OiuIiIcd'h  ('oninilMT^r";  t,  UtvnU  tr*cc  root: 
ni.  innlliui  Cmpt  root;  T3\i>.  IhntninLul  opU<nM;  Q/t.  i-uriius 
vcnloulatum  luvntlt-:  Qa.  nat>'i<;  //qti.  nrwcbu  ■ntcnnrv: 
R't.  lUri-cl  cortical  tract  riwit;  Ha.  ta^iUaX mnluLlHr]-  Ikjvt 
ot  oi-cipltJkl  liibc:  Cn.  egrtwt  (chlilly  of  Ibe  (.-uaouu;  Lm, 
mrdUn  irscl  iHclilrlfel, 

descendens);  (5)  with  the  nuclei  of  all  the  ocular  muscles. 

The  eonnections  of  the  posterior  corpora  quadri^emina  are 
much  more  ohscurely  known:  (1>  with  the  inner  root  of  the  trac- 
tus by  the  corpus  g^niculatum  mediate  (perhiips  also  directly);  (2) 
with  the  cortex  of  the  een-bruin  and  in  both  cases  hy  way  of  the 
hrachia  posteriora;  (3J  with  parts  belonging  to  the  spinal  cord  (es- 
peeiaUy  the  region  of  the  acusticus)  by  the  lateral  fillet. 

The  above  statements  are  made  upon  comparison  of  the  descnp- 


capsule  (Gratiolet):  (4) 
with  the  spinal  cord  by 
the    middle    fillet    (radix 
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tions  of  Stilling,  of  Obcrstelner,  of  Edlngvr,  of  Wernicke,  and  Mpy- 
ncrt,  and  many  dt-tails  omitted.  The  anatomy  is  in  somu  pai-ts 
obscun'  and  writt^i's  are  not  Cully  in  af^t-na-nl.  It  is,  however, 
cle:ir  that  the  ucciL>ital  lobe  anil  its  underlying  vvhit«  librus  as  they 
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proceed  to  the  internal  capsule,  the  corpoi'a  quadrigcmina,  the 
crura  cei-ebii,  tlie  ceix'bfUuiii  and  pons  Varcilii,  all  have  an  Influence 
upon  vision.  Still  further  the  thiid  ventricle  and  the  corpora 
mammillaria  and  parts  about  the  chiasm  as  well  as  the  tractus 
are  all  capable  of  diivct  or  indirect  impression  upon  the  optic 
nerves  and  vision.    As  to  the  special  function  of  the  several  gan- 
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^ia  we  know  nothing,  and  the  intricate  connections  of  the  mesen- 
cephalic ganglia  are  as  yet  but  partially  uni-avolled.  yet  how  they 
are  mutually  interdependent  has  bivn  abundantly  sot  fortli. 

As  to  the  (fr6i7a/ part  of  the  nerve:  each  optic  nerve  reaches 
the  orbit  by  the  foramen  uplicum,  or  canalis  opticus,  and  adhuivs 
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very  closely  to  tho  wall  of  the  canal  by  its  external  sheatli.  The 
canal  is  five  to  six  inilliniL-tres  Ion;?.  Important  vessels  here  enter 
tlie  nt'fve^oiie  is  i-alleU  llie  arleria  centralis  posterior.  (It  may  be 
well  to  rail  atU'tition  to  the  close  pnixitiiiiy  uf  tiie  canaliK  opticus 
and  of  the  cavernous  sinus  which  receives  the  ophthalmic  vein,  and 
gf  the  carotid  artery,  which  sends  off  the  opiithahulc  branch  to  ac- 
company the  nerve  in  its  passage  through  the  foramen.  The  oph- 
thalmic vein  passes  through  the  sphenoidal  Assure.)  From  the 
chiasm  to  the  foramen,  the  nerve  is  usually  about  10  mm.  lon^, 
while  Its  orbital  portion  is  liH  to  '30  mm.  loii-;.  It  is  round,  and  about 
4  mm.  in  diameter.  It  touclies  the  globe  about  4  m.  to  the  nasal 
side  of  the  optic  axis  and  a  little  below  it.  It  passes  in  the  midst 
of  tbe  ocular  muscles,  and  ,is  suri'oimded  by  fat  and  connective 
tissue.  It  is  somewhat  sinuous  in  its  course,  and  long-  enough  to 
penult  free  movemeut  of  the  gloUe.  As  it  proceeds  forward  it  is 
slightly  twisted,  so  that  the  lower  surface  tin-ns  to  the  temporal 
side.  Within  the  skull  the  nerve  has  only  a  pial  sheath;  in  the 
canalis  opticus  wo  find  an  external  or  dural  sheath,  which  also 
serves  as  pci-iosteum,  and  within  it  is  the  internal  sheath,  more 
delicate  and  closely  attaclied  to  the  trunU  nnd  also  calleil  the  pial 
sheath.  Between  the  slieaths  is  a  spiice  occupied  by  delicate  trabe- 
culae  of  connective  tissue  and  by  lymph.  This  is  continuous  with 
the  arachnoid  cavity  of  the  brain,  and  raaj*  be  injected  from  it,  and 
the  cavities  are  lined  by  endothelium.  Still  another  lymph  space, 
normally  microscopic,  lies  beneath  the  pial  sheath,  but  pathologi- 
cally it  is  sometimes  conspicuous.  At  a  point  varying  from  fifteen 
to  twenty  niilliraetrea  distant  from  the  globe,  the  nerve  is  pierced 
by  the  artcria  and  vena  centralis  retina;,  which  enter  it  obliquely 
and  pass  into  the  eye. 

As  the  nerve  gains  the  eye,  its  external  sheath  mingles  with  the 
outer  part  of  the  sclera,  the  internal  sheath  passes  inward  a  greater 
distance,  and  mingles  with  the  inner  layers  of  the  sclera.  It  also 
sends  into  the  nerve  septa  of  connective  tissue,  by  which  it  is  sub- 
divided into  numerous  fasciculi,  about  8(H)  (Schwatbe),  but  exhibits 
u  moiv  compact  ma.ss  when  seen  in  n-oss-section  than  do  most 
nerves.  On  passing  within  the  globe,  not  only  are  the  enveloping 
sheaths  left  behind,  but  tbe  septa  which  Isolate  the  rasc;ieu!i  also 
tuni  aside  and  bx'ome  attached  to  the  adjacent  scleiii.  The  nerve 
Obres  now  lose  their  neuroglia,  and  are  reduced  to  naked  axis- 
cyUndei-s.  Tlius  liberated  from  all  its  accompanying  connective 
tissue,  the  nerve  becomes  transparent  and  of  less  diameter,  viz., 
one  and  a  half  millimetres,  and  terminates  as  the  optic  papilla. 
There  is  a  mesh-work  of  fibrous  tissue  interwoven  among  the  nerve- 
Hbres  at  the  level  of  the  sclerotic  opening,  which  is  called  the 
lamina  cribrusa.  It  is  made  up  uf  the  connective-tissue  sheaths  and 
3ti 
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st'ptu  above  tuyntiom-u.  Thm  structure  is  the  limit  beyond  which 
inspection  b.v  tlin  ophtluUinoscopL'  is  ini[iosHiltle,  and  it  is  inoi-*;  or 
less  visible  according  to  circuuistances.  The  intcr-vapinal  space 
passes  into  the  sclera  Cor  a  8!is"ht  distance.,  viz.,  as  far  as  the  lamina 
cribroaa.  The  optic-tiervo  flbn-s  bt^roix'  th(*y  ^in  the  n^tina  must 
not  only  pierce  the  sclera,  but  the  choroid  likewise;  this  they  do 
through  a  circular  openin;^.  The  edg-u  of  tlm  opening  is  sometimes 
in  close  contact  with  the  nerve,  and  sonictinies  a  small  space  is  left, 
throu^fti  which  the  sclera  can  be  seen  from  uitbin  as  a  ring. 

The  facts  about  the  appearance  of  the  optic  disc,  and  the  distri- 
bution of  its  vessels,  have  been  stated  on  page  46  et  seq.  A  circlet 
of  vessels  surrounds  the  nerve-head,  which  bring-  it  Into  communi- 
catiun  with  both  the  choroid,  the  scleni,  and  the  opttc  sbeath,  as 
well  as  with  the  retina.  A  much  greater  vascularity  is  fuiTiished 
at  this  spot  th'.ui  at  any  point  outside  the  g^lobe.  Stilliiij?  states 
that  by  the  lymph-vessels  of  the  ])apilla  some  of  the  fluid  of  the 
vitreous  humor  escapes. 

The  number  of  llbres  in  the  nerve  has  been  estimated  as  hif^h  ub 
400,000  (Krause),  and  the  larger  portion  go  to  the  macular  region  of 
the  retina.  The  course  taken  by  the  latter  fibres  is  of  importance. 
In  the  tractus  they  lie  on  its  ventral  ed^e  and  at  the  upper  outer 
quadrant;  In  the  chiasm  on  the  floor  of  the  recessus  opticus;  within 
the  skull  and  in  the  canalis  opticus  they  lie  in  the  centre  of  the 
trunk;  at  the  cnnalis  opticus  they  form,  in  section,  a  transverse 
oval,  which  presimtly  changes  to  a  vertical  oval,  and  they  approach 
the  temporal  side,  which  tliey  attain  at  the  place  where  the  retinal 
vessels  penetrate.  Thence  they  lie  at  the  lower  and  outer  sector 
of  the  nerve  and  remain  in  this  position  until  they  reach  the  pa]>il]a. 
In  transvt^rse  section  they  now  pivsent  a  wed^e,  whose  base  is  at 
the  temporal  ed^  of  the  disc  and  apex  ai  the  retinal  vessels  (Vos- 
sius).  Bunge  makes  a  still  inon^  elaborate  regional  division  of  the 
fibres  into  papillo-nuicular,  iniLn-niedial,  and  pen|>henil.  Our  knowl- 
edge of  central  scotoma  is  nnich  aided  by  aciiuaiut-'ince  witli  these 
anatomical  facts,  and  the  much  rarer  condition  of  ring  scotoma 
may,  perhaps,  also  be  understood  by  supposing  the  fibres  which 
Bun^e  assi;?ns  tn  the  intermediate  ix'gion  to  be  the  si-at  of  lesion. 
See  Burnett.*  Upon  the  summit  of  the  papilla  are  found  the  crosst- 
ing  (Ibres  of  the  tractus,  while  below  (behind)  them  lie  the  direct 
llbres  of  the  tractus.    See  further  remarks  in  note,  (Kige  619. 


Diseases  op  the  Optic  Kkkve. 

We  are  compelled  to  take  account,  not  only  of  the  head  of  the 
nerve,  as  we  see  it  in  the  eye,  but  of  its  intra-orbital  and  intra- 
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cranial  portions  and  of  its  i-elalions  with  the  brain  atiO  the  spinal 
conl.  Of  the  last-niontioned  relations  we  may  only  give  a  sketchy 
outline,  sufficient  for  sn^'gestions,  btxausw*  a  complete  discussion  in- 
volves elaborate  consideration  of  cerebral  and  spinal-cord  pathol- 
ogy. It  has  come  to  be  recognizetl  that  a  proper  investigation  of 
cerebral  diseaBe  includes  examination  of  the  optic  disc,  and  experi- 
ence has  shown  that  thero  may  be  in  the  latter  moderate  or  very 
marked  or  no  alterations,  and  that  visual  disturbances  are  some- 
times in  a  notable  degree  independent  of  the  existence  of  demon- 
strable lesions.  That  is  to  say,  with  not^vble  physical  alterations 
there  may  be  gnyit  or  no  disturbances  of  sight,  while  with  a  ncr^'o 
of  normal  appearance  vision  may  be  j?ood 
or  otherwise. 

Wc,  therefore,  are  obliged  to  test  all 
the  visual  funcrtions  and  also  inspect  the 
optic  disc  in  cases  of  cerebral  or  spinal- 
cord  lesion.  As  to  visual  functions,  we 
have  to  examine  direct  vision,  if  possible 
by  test  types,  and  aided,  if  need  be,  by 
suitable  glasses:  also  the  visual  field  <a 
snial!  perimeter  which  can  be  carried  in 
the  hand  has  just  been  introduced  by 
Scbweiggrer.  which  may  be  very  useful  in 
bedside  investi;;:ations  either  in  hospital 
or  private  practice  (see  Arch,  of  Ophih,, 
June  lsS'.),p.  187),  thecolorsense,  and  look 
for  scotoiuata.  With  the  oplithalmoscope 
■we  an?  to  view  the  optic  disc  both  by  the 
direct  and  indirect  methods,  if  possible. 

The  nor'uial  look  of  the  optic  nerve 
and  retina  as  seen  by  the  ophthahnoscpe 
is  shown  in  Fig.  1,  PI.  III.  and  m  Fig-. 
1  coloix'd  Plat*.  The  fcreat  variety  of  the 
physiological  appearances  of  the  optic  nerve  has  been  referred  to 
on  pages  4(!  and  114;  much  more  inij;:ht  he  said,  but  completeness 
wouhl  provi'  both  exhausting  and  unpractical.  Reference  may  b« 
made  to  what  is  called 

Cnldhnwu  of  the  Sfteaih. — This  at  first  sight  would  be  thought 
to  he  only  a  variety  of  that  retraction  of  the  choi-oid  seen  most  fitu 
quently  in  juyopia,  occastonalty  in  hyperopia,  and  dilTering-  fixjm  it 
in  that  it  occurs  on  the  lower  edge  of  the  disc.  The  apparent  elon- 
gation Is  nlways  of  moderate  extent;  it  Is  not  marked  by  pigment; 
the  boiylur  of  the  nerve  runs  into  the  exposed  sclera  or  sboath  im- 
perci'ptibly  and  has  often  a  bluish  color  and  seems  concave.  While 
the  dii-ectioii  is  cuuinionly  downward  it  niav  also  have  a  trend  in- 
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ward.  The  hollow  look  iind  wa.nt  of  Uistinction  between  the  ner\*o 
©dgv  ami  the  crescfiit,  ;ind  the  unusual  p<K>Uion  will  indicate  the 
diagnosis  {ak-v  Fi^ra.  on  Plate  I.,  opposite  p.  1 14). 

Congenitul  defecis  of  sirucfure  lire  somi'times  observed,  and 
without  refcmnj;,''  to  all  ilit'  nbuormal  appearanci'M,  iLtt^mtion  may 
be  calltHl  to  si^ns  of  apparent  atrophy  or  deg:t>neration  In  loss  of 
brig-htnetw  and  ti-aiislnci'ncy,  in  a  bluish  look  and  luck  or  clearness 
of  outline,  possibly  with  oi-  without  any  changes  in  the  vessels, 
botnetimes  with  thi'^*'-  conditions  function  is  uoiiiiaU  but  true  atro- 
phy is  sometimes  congenital. 


Fn.S|}. 


Opafpte  nertye  fibres  (see  Plate  III.,  Fig-.  S,  and  p.  Mb). 

Sometimes  a  pigrnicnt  spot  is  seen  on  the  face  of  the  disc,  and 
may  be  cong<mital.  It  is,  however,  very  rare.  It  is  extremely 
common  to  have  pigment  deposit  on  the  edge  of  the  choroid,  next 
the  papilla,  and  this  is  not  ordinarily  conntt-d  patbolog-ical. 

Occasionally  the  disc  is  not  cir-cular,  but  oblong  anatomically^ 
although  this  is  commonly  the  optical  effect  of  astigmatism  (soo 
pag(*  lU). 

The  presence  of  a  mesk  t)/ connecHvfi  tissup  on  the  papilla  or 
sometimes  ninning  along  the  vessels,  is  not  rare  (see  Fig.-  217).  It 
is  white  or  gray,  semi-tran.spaii'nt,  envelops  the  vessels  at  their 
emergence,  and  pivsents  a  great  variety  of  apiK'urances.    It  may 


TUB  OPTIC  NjUHVB.  597 

cover  a  large  part  or  even  the  whole  of  the  disc  and  may  be  very 
dense.  It  is  distiny;uished  from  opaque  m-rve-fibrt's  by  the  irregru- 
Jarity  or  the  structure.  The  nerve  with  this  exception  looks  nor- 
mal, and  no  importance  attaclies  to  this  peculiarity  (see  also  Purt- 
scher,  Graefe's  Arvft.,  Bd.  XL.). 

Snmetimcs  the  vessels  emerjjin^  from  the  disc  turn  to  the  nasal 
instead  oi  to  the  temporal  sideband  curve  back  to  then'  destina- 
tions. 

HyjicrremJa. — Apart  from  inflammations,  turgescence  of  the 
capitlarius  and  of  the  larger  vessels  of  the  nerve  is  found  under  a 
great  variety  of  conditions,  and  the  greatest  care  is  required  to 
distin^iish  from  each  other  thr  symptomatic  and  the  idiopathic. 
By  far  the  largir  number  of  cases  are  symptomatic.  Of  these, 
the  majority  are  the  effect  of  fatigue  of  the  accommodation,  as 
foimd  in  rffractive  errors,  spasm  of  the  ciliary  iimscle,  or  other 
causes  of  a,sthenopia,  Anothei*  cause  is  cerebral  hypenrmia,  more 
particularly  of  the  menin^s.  It  is  not  to  be  inferred  that  every 
case  of  cerebral  hyperemia,  will  ix;veal  itself  in  confc'estion  of  tlie 
optic  nerve,  but  the  concomitance  occurs.  In  apoplexy*,  the  ner\'e 
may  ho  deeply  red,  and  it  may  be  pallid;  no  uniform  sequence  can 
he  asserted,  as  was  once  supposed.  In  cases  of  fracture  of  the 
skull  (or  othei"  Injuries)  hypeneniia  is  often  seen,  and,  in  funeral, 
morbid  processes  at  llie  base  of  the  skull  are  apt  1x>  cause  optic 
cong'cstlon,  if  not  inflammation.  It  is  not  safe  to  argue  from  this 
symptom  alone,  but  in  a  given  casi;  It  will  take  it-s  place  among' 
other  phcnocnena,  and  often  have  decided  value  in  diagnosis.  Witli 
patency  of  the  foramen  ovale  of  the  heart  and  B<^"eral  cyanosn*. 
venous  stasis  in  the  optic  nerve  is  also  seen.  In  those  who  use 
alcohol  to  excess  the  nen'es  are  rod.  In  plethoric  persons  there  is 
always  fulness  of  the  optic  circulation,  and  the grt^a test  scope  must 
be  allowed  for  anatomical  and  physiological  varieties.  Hypenemia 
of  the  optic  nerve  is,  therefore,  of  vei^j'  uncertain  value  as  a  patho- 
logical syiiLpttini. 

In  high  degrees  of  hypermctropia  it  is  always  pixfficnt,  and  the 
nerve  texture  is  generally  streaked  and  uiarketl  with  connectivo 
tissue.  We  must  always  distinguish  iK'tween  hypera^mia  with  and 
without  opacity  of  stmcture.  The  latter  may  be  recent  or  chronic, 
and  wo  must  also  look  caivfully  for  swelling  as  indicative  of  infil- 
tration. 

Antemta  of  the  npfic  nerve  appears  simply  as  a  pai"!  of  general 
feebleness  «f  circulation.  A  temporary  arrest  of  niiTUlation  occurs 
in  some  cases  at  the  i^'ginning  of  an  epileptic  attack,  but  the  con- 
trary has  also  Iwon  seen.  Upon  an  attack  of  syncope  the  nerx-es 
become  pallid,  as  I  have  witnessed.  In  cholera,  Gniefe  found  the 
current  of  blood  still  In  motion  through  the  nerves  during  the  lost 
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stages  of  tilt*  distiase^  and  ifiiiarku  that  the  flow  in  thi>  veins  iiv:i» 
inti'rniittent  or  jerky.  Both  iirtt-ries  and  veins  were  all  extremuly 
small.  KuougU  has  bwii  said  on  tbis  poiut  in  Ibo  cbapler  on  tlie 
re  I  ilia. 

Hemorrhage  may  take  place  in  the  liead  of  the  nerve  or  within 
Its  sheath.  The  first  is  easily  seen  and  will  be  of  vaiiable  niuount. 
It  occurs  flfU'r  contusions,  soiiiet^imes  In  new-born  infants  after 
difBcuIt  or  instrumental  d(!liver\',  and  in  adults  is  the  token  of  v.ns- 
culiir  degeneration  in  various  diseases,  such  as  albuminuria,  glyco- 
suria, pcrnieiQUs  ansmia^otc.    It  may  attend  papillitis  in  its  vuri- 

ous  types,  and  thrombosis  of 
the  vena  centralis,  and  embol- 
ism of  the  arteria  centralis. 
If  it  implicate  the  fibres  des- 
tined to  the  macula,  serious 
dama^ETC  to  si^ht  occurs;  olh- 
er%vise  vision  may  sufTer  little. 
HeinoT-rliatre  into  tin-  orbi- 
ta!  part  of  the  optic  nerve  or 
into  its  sheath  has  been  re- 
feri-fd  to  on  page  j-JO.  It 
comes  after  injuries,  fracture 
of  the  base  of  the  skull,  of  the 
orbit,  from  diseased  vessi-ls, 
from  pachymeniniritis  hemor- 
rha^ca.  ThoophihBlmoscopic 
sig^ns  have  been  ahvady  dwelt 
upun  /.  c.  AIoiv  may  hv  leurued 
about  it  by  referrin/?  to  Mag- 
nus, "Die  Suhnerven  Hhitun* 
gx-n,''  Lt'ipzifr,  1374,  in  which 
ai*e  related  three  cases  with 
two  colored  ophthalmoscopic  plates.  Tho  symptoms  have  the 
chnraclei's  both  of  embolism  and  of  perineuritis.  Tlie  ivsuU  in 
these  cases  depends  un  the  extent  of  the  bleeding  an<l  on  the  com* 
plications.  Recovery  may  take  placv,  or  atrophy  destroy  the  si^ht- 
In  Mat''nus's  case,  sec  p.  bW,  Fii^.  202,  the  si^ns  include  gT:iy  exmla- 
tion  at  the  macula  reaching  to  the  optic  disc  and  surrounding'' its 
whole  mar^ia.  though  moi-e  pronounced  on  the  macular  side — the  red 
spot  at  the  fovea  centralis,  circidation  in  the  arl«ries  reduced  but 
not  abolished,  the  nerve  swnllen  and  ri'd,  not  i'K5Kingriiinate<l,  the 
veins  small.  At  first  peripheral  vision  was  i^'tained,  but  in  flvo 
days  perception  of  li^bt  wus  destroyed  and  the  nerve  finally  passed 
into  atrophy.  The  picturu  was  taken  six  hours  after  thv  occur- 
rence. 
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Prirstley  Smitli '  gives  a  (lian:iain  of  the  optic  nerve  Fif;.  '218  with 
its  slu'atli  (list:<'n(i<'<l  by  a  copious  tifmoiTha^*  in  the  sulxliiral  space. 
Ilii!  bleedirifr  took  ptncc  into  the  sheath  of  each  nerve.  T\w  man 
had  a  fall,  followed  ten  days  after  by  a  (It,  and  he  died  on  the  \M\\ 
day  in  another  lit.  Ther'e  waa  no  upltc  neuritis,  and  at  theautopsy 
it  was  found  that  hemoiThagc  had  occurrcMl  in  the  left  frontal  lobe 
and  blood  had  escaped  from  its  inferior  convolution  and  extended 
on  the  left  side  back  to  the  cerebeiluiji,  both  on  thu  convexity  and 
tho  ba.se.  There  was  ampullar  enlarg-ement  of  each  sheath  behind 
the  eyeballs.  In  the  diagram  the  blood  lies  external  to  the  arach- 
noid sheath,  while  nevertheleM  the  siib-arachnoid  space  is  filled 
wiT.li  clear  fluid,  doubtless  the  r^rebro-spinal  fluid  which  had  been 
foreed  nito  it.  "The  examination  of  the  nen'e  discs  was  made 
eighteen  Uoure  before  death,  and  it.  is  by  no  means  cei"tain  that  the 
blood  had  at  this  time  forced  its  way  into  the  optic  nerves."  The 
case  alTords  a  perfect  demonstration  of  the  severul  sheaths  and 
the  two  int^r-vag-inal  spaces. 


Neukitis  Optica. 

Clinically  we  distinguish  (1)  pajtiilitis  atrcctmg'  the  head  of  tho 
nen-e,  (2)  neuro-reiinittsomenrifia  descendens,  (3)  retinitis  cir- 
cmn  piipitlariH  or  pp.rineurifift,  (4)  npnrifi.t  refrn-hulharift.  The 
first  two  forms,  includm^  perineuritis,  have  well-marked  and  visible 
features;  the  last  often  exhibits  nothing  to  the  ophthalmoscope. 
It  is  sometimes  a  partial  neuritis,  i.e.,  alToctinfi:  the  nxial  fibres 
alone,  and  is  identical  in  chronic  forms  witti  intoxication  amblyopia. 

1.  Papillitis,  in  its  purest  and  simplest  forin.isasurous  in  nitra- 
tion with  distention  of  the  veins  over  all  the  jvtina,  and  while  the 
nerve  Ls  i-ed  and  extremely  swollen  even  to  many  dioptrics,  its  1  issue 
is  transparent  and  ita  diameter  but  little  incn*ast^d.  Thei*e  is  nothing 
more  than  venotts  ami  capillary-  stasis  with  their  effects.  But  upon 
such  a  condition  other  inflammatory  lesion.s  may  be  grafted,  show- 
iTig-  jfniy  exudations,  intlllration  of  su^roun^lin;^'•  retina,  with  bem- 
orrhagf.s  perhaps,  etc.  In  pictures  7,  S  and  Si,  colored  plates,  arc 
seen  gradations  and  varieties  of  tho  inflammation,  from  serous 
oedema  to  deep  inflltration  and  exudation  belou^n^  to  nuuix)- 
retinitis.  See  also  Fi;?.  4,  Pi.  III.  Accepting  the  possibility  in  a 
certain  degree  of  distinguishing  papillitis  from  neuro -retinitis  we 
cannot  always  mako  sharp  rii.sthictions  and  shall  therefon;  describe 
the  various  pictures  which  may  be  observed.  When  both  nerves 
are  afTected  one  usually  follows  the  other,  and  the  process  \h  more 
intenwe  in  oni"  than  in  the  other. 

The  mo.st  simple  form  presents  a  slight  swelling  of  the  disc  with 

■  Trans.  Opit.  Sov.  United  KiiiKdoiu,  vol.  iv..  p.  S7S.  IBM. 
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no  clian^!  of  color,  no  nltt-nition  of  vessels,  and  tlin  only  recogTiiK- 
able  fwiturea  aiv  the  low  snellinf;'  ami  the  want  ol  Iraiispareiu-y  in 
the  liHsuc.  It  luukii  pjist.v  uiul  Ihu  ap{>earatice  may  be  conflnifd  to 
ODe  hiilf  onliA  Such  is  the  fart  in  a  cas*'  now  under  notice  in  whom 
only  out;  nerve  is  alfected.  and  the  cause  is  albuniiuuria  Ti'uni  syph- 
ilis of  remote  origin.  Here  is  oe<l«fma  and  tnw  li&sue  clian^  in  a 
very  limited  r€'>fion.  Yet  this  case  may  possibly*  be  a  true  neuritis 
reaching  farthor  back. 

In  papilHtis  with  dominant  serous  infiltration  (choked  disc),  we 
liave  swellin;^  measured  by  two,  throe,  or  even  six  dioptries;  the 
mass  is  almost  globular,  and  shows  an  extivuio  degree  of  parallax 
when  the  observer  shifts  his  point  of  view  from  side  to  side,  Fig.  "^lO. 
Tlie  substance  is  bright  red,  the  outhiies  ait;  almost  or  quite  obliter- 
ated, and  line  lines  radiate  into  Ww  retina ;  the  arteries  seeiu  smallj 
and  the  veins  are  sti*angu luted.    Pulsation  may  exist  in  the  veins, 

and  possibly  in  the  arteries.  In  some 
cases  the  surrounding  retina  is  much 
infiltrated,  and  again  it  is  not.  If  it  bo 
not.  the  border  of  the  swollen  nerv'o 
will  be  well  marked,  and  its  increase  in 
size  greatly  emphasized. 

In  some  cases  the  small  vessels  are 
extremely  abundant,  while  the  circula- 
tion is  evidently  impeded,  because  they 
wriggle  in  and  out  in  a  manner  which 
suggests  the  hea^l  of  Medusa  (see  Fig. 
9,  Colored  Plate,  and  Fig.  3,  Pi.  III.).  Sometimes  uituute,  or  even 
considerable  hemoiThages  appear.  Such  cases  have  pronounced 
plastic  infiltration  often  mingled  with  hemorrhages  of  the  linear 
type.  The  apparent  diameter  of  the  disc  is  much  enlarged  and  it  is 
opaque,  while  translucency  charact-erizes  the  simple  choked  disc. 
Both  varieties  present  great  pn>minence  of  the  papilla,  anil  as  a 
rough  measure  of  the  degree  it  may  be  assumed  tiiat  I  D  =  0,3  mm. 
There  may  be  acute  papillitis  with  great  exudation,  and  a 
patch  of  yellow  I'xiidation  at  thi?  macular  iTgion,  resemhlinp  wluit 
is  seen  in  embolism,  even  to  the  bright  red  foxea  and  hemor- 
rhages. There  may  also  be  opacities  in  the  vitreous.  I  have  aeen 
such  a  c:use  which  was  monocular.  This  type  approximates  neu- 
ritis descend £'n.s.  ^Vhile  the  intraocular  end  of  the  nerve  is  the 
focus  of  lesion,  a  nioderate  amount  is  found  in  tho  orbital  portion, 
and  if  the  condition  be  critically  studied  the  deep-lying  ]»arts  of  tho 
nerve  will  not  be  foiintt  to  have  escaped  as  much  as  was  formerly 
thought.  This  will  be  referred  to  under  pathogenesis.  In  the 
great  majority  of  instances  both  optic  nen'es  are  inDanied.  and 
tlus  is  almost  the  rule  where  intracranial  atfcctions  are  the  cause. 
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But  cases  of  onp-si<lo<l  ncuritift  occur  in  which  the  s>-mplonis  clearly 
indicate  intracruniul  lesions.  Such  cases  an^  ncdi'ii  by  Ma;,Tiiis, 
PaKeiisiecher.  Fieuzalj  etc.  I  have  had  such  cases  under  observa- 
tion. Wo  also  liavc  casus  of  cerebml  tumor  recorded,  in  whicli  only 
one  optic  nerve  was  attected,  viz.,  one  by  Reich  '  (details  not  given), 
two  by  Uug-liliugs  Jackson,'  one  by  Pooley/  one  by  I*arinaud,'  and 
one  by  Boiichut,*  also  by  Gowci-s  and  by  a  few  others.  Tlie  tumor 
is  usually  on  the  side  opposite  to  the  papillitis.  But  for  monocidar 
neuritis  optica  wc  are  usually  to  s<Tk  the  cansc  in  the  orbit,  or  at 
least  below  the  optic  ctiiasm.  It  is  common  in  such  instances  to  have 
other  nerves  involved.  I  have  seen  t)ie  ihird  and  fourth  combined 
with  the  optic,  and  the  lesion  was  doubttciis  at  the  s|>henoidnl  Hssure. 
I  have  also  seen  neuritis  optica  associatc<l  with  paivsis  of  the  rec- 
tus intcrnus  muscle,  and  the  attendant  exoplilbalmus  and  pain 
indicated  the  situation  of  the  disease  to  be  in  the  orbit.  On  mon- 
ocular papillitis,  see  Burnett  and  Oliver,  Am.  Journal  Med.  Set'., 
Jau.,  I8y4,  p.  138.  In  acute  otitis  media  there  may  be  monocular 
pnpiltitis  and  on  the  same  side.  In  severe  oar  cases  this  lesion  is 
not  very  r.ire,  especially  with  meningitis,  as  is  set  forth  in  the  above 
pipir.  Both  abduc^'ntes  ma}' be  involved,  which  implies  a  lesion 
near  the  pons,  and  there  may  also  he  cerebi-al  hemianopsia. 

2.  Nenro-yetiniiis,  or  neuritis  descenUens.  Tlie  oplithalmo- 
scopic  appearance  is  usually  less  strikingf  than  in  pure  papillitis,  yet 
it  itjsenibles  or  merjfes  into  it  in  mauy  cases.  Wc  have,  liowever,  less 
swelling  of  the  nerve,  its  borders  are  hazy  or  obliterated,  the  veins 
tortuous  and  large,  the  arteries  perhaps  small.  Some  cismw  show 
little  swelling-  (Fig-,  t.  Colored  Plate),  the  nerve  will  be  deeply  re<l, 
while  it-s  textuiv  will  no  lon^rbe  Iranspatvnt,  its  edjrrw  will  have  a 
corona  of  fine  lines,  and  the  arterii^aml  veins  he  turgid.  There  may 
in  this  and  otlier  cases  be  infiltration  alon^  the  retinal  vessels.  If 
the  nerves  have  a  [>liysiDloi?ical  excavation,  this  may  be  reco^'ulzed ; 
but  it  is  not  likely  that  the  lamma  crihrosa  can  be  seen,  l>ecause  of 
the  infiltration.  (For  the  opaque  lines  along  the  vessels,  see  Colored 
riat^'.  Figs.  9  and  i.) 

Atjain,  more  extensive  changes  can  arise  in  which  both  optic 
nerves  and  retinre  participate,  and  are  swollen,  infiltratetl,  and 
h>-pcrnemic,  while  white  or  buff-colored  sp<'cks  or  patches  appear 
in  the  retina,  both  in  the  nei^jliborliood  of  the  optic  nerve  and  of  the 
yellow  spot.  They  may  be  cluslei-ed  in  radiating  sti-eaks.  in  the 
latter  locality,  precisely  as  aw  found  in  albuminuric  retinitis. 

'■  Kiln.  UonawblJttter  (Zehender),  vol.  xU. 

»  n|>hth.  Hfwp.  Keports.  vii. 

»  Arch,  nir  ni>h.  iind  Otol..  Bd.  vi..  p.  27. 

•  Aliiialw(i'(>iilii.tK|ue.  Ixxxil..  Ifl,  1fiT». 

*iliju<:hut;  ■■  t>i>liithaUiiu(K:opie  Mi'-dicide."  p.  144. 
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This  is  not  a  frequent  ncciirrfnc*'.  hut  om*  notable  cnav-  is  on  nvofd 
by  Schmidt  i*{  siii-)i  iunir<i>n'tiiiitis  with  hniin  tumor  siinuhitin^  in 
the  closest  way  lUo  retinilis  of  atbuininuriu;  but  it  is  very  rare 
{Archiv  fiir  Ophth.,  XV.,  iit.,  3r>3).  Suuuf  have  Tallrn  unil«r  my 
notice. 

Neuritis  /ternvrrfuujica  or  upoplecUca  exhibits  reatui-ci^  ideuU- 
cal  with  those  fuiuKl  in  thv  similar  alTuction  of  l\w  retina.  8nch  a 
case  whifh  is  monocular  is  now  under  obser\':ition.  The  h>ss  of 
si°rht,  which  was  nithcr  sudden  in  its  hcg'inning',  hn.s  existed  thri'c 
weeks;  V  in  riR-ht  5"  in  h-ft  fJt.  In  the  latur  ony  is  struck  by  the 
extivmn  redness  and  swelling'  of  the  nerve.  The  papilla  inejisnres 
betweiMi  3  aiul  4  r>.  is  bliiody  rud  wiMi  hi-morrhagi*  and  hypeni'mia 
and  anlojaa;  the  ;ii-terie8  are  retluced,  tUe  veins  v«ry  lar^fe  and  tur- 
^d  and  tortuous.  The  dtamuter  of  Ihu  disc  is  enlar^'d  and  its 
border  ratlier  sharply  marked.  In  the  i-ctina  very  near  the  nerve 
on  tho  nasal  side  art;  white  exudation  patches  and  hemorrhages. 
The  region  of  the  macula  and  the  rest  of  the  fundus  are  normal. 
Manifestly  a  phlebitis  with  thrombosis  has  happi'ned  in  the  ner\'e 
near  the  gloh«  atid  the  papilla  shows  the  naliinil  eiTc-cIs  in  the  ob- 
structed circulation  and  a?dema.  The  lesion  is  ext^^ndin^  to  the 
retina  atid  presi-nts  loatures  resemhling^  Kij;.  3.  Ci'loml  Plate. 

3.  /*er/-HeHr//tj(  was  tirst  named  by  Galezowski  and  has  since 
been  depictetl  by  Iwanolf  and  Wernicke  (i*etiniti8  circumpapillans). 
It  presents  a  modei-ate  swelllnff  of  the  periphery  of  the  disc  with  a 
depresswl  centre,  the  redness  may  be  either  marg-inal  or  frenei-al. 
and  the  surrounding  retina  exhibit  striation  and  jierhaps^T'ayish  in- 
Ultration.  It  is  only  a  varifty  of  the  alTection  alivady  di>8rril)eil 
and  has  been  shown  to  In;  priipagated  by  mening'itis.  Vossius  has 
seen  it  after  traumatic  orbital  phlej,'m<in.  Ait  observed  it  after 
nienitiytlis,and  the  cavity  of  ihu  nerve  shenth  xvas  obiitertiled  by  ex- 
udation of  librin  and  round  cells.  It  is  only  needful  to  stato  its 
clinical  features  and  cause.  It  lias  occasionally  comv  under  my 
notice-.  We  shall  refer  to  retro-bulbar  neuritis  in  a  suhse<|uent 
sttction. 

When  Ihn  acute  proce.ss  abates,  other  features  come  out.  Some 
portions  of  the  nerve  may  have  a.  pray  opacity,  fi-oni  furuiatinn  of 
connective  tissue,  and  another  part  be  red.  The  cases  uf  most 
acute  infiltration  may  by  sUtw  ^'nidations  pass  mto  grray  or  bulf. 
into  a  bluish  or  white  color,  and  the  result  be  connective-tissue  de- 
velopment and  atrophy  of  nen-e  structure.  On  the  other  hand,  tho 
nerx'e  disc  may  re^in  transparency  and  its  normal  hue. 

The  lennrth  of  time  recpiired  for  the  culmination  of  acute  neuritis 
and  for  its  entire  retrogression,  is  impossible  to  be  determined.  It 
lias  bi'cn  seen  to  come  on  within  a  few  days,  and  eveu  in  a  sinple 
night  (Gruening),  while  its  disappeuninw?  is  always  slow.    Months 
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may  usually  be  counted  unhand  Mattliewson  (Trans.  Fifth  Int#p- 
nat.  Opii.  Conyrfss,  p.  (i3, 18Tt»)  rcpoft*;  a  casti  of  cliokcd  discs  in 
which  the  optic  nerves  remained  in  statu  quo  for  three  years.  As 
above  atdtwl,  the  lernitnation  niay  occasionally  be  in  complete  re- 
covery, or  in  partial  or  tofcn.1  atrophy'  of  the  nerw-Ilbres.  A  stntre  of 
swelling,  vviih  a  white  and  api)arifiitly  flocculi-ntt^^-xture,  sometimes 
remains  a  lonp  tijue,  and  this  has  sii^^csuti  the  t^'nn  **  woolly " 
(Fi(f.  a,  Colored  Plate)  (Hulke).  Uradually  the  sweUing-  subsides, 
and  may  eveutiiate  in  concavity.  The  borders  for  some  time  i-enmin 
fuzzy  and  obscure,  but  at  length  the  choixridal  margin  oomes  out 
black  and  distinct.  While  lines  borderbigr  the  vessels  continue  for  a 
period,  and  at  length  may  disappear.  If  a  case  be  noted  for  a 
sufficient  time,  the  atrophic  appearances  ultimately  succeeding'  se- 
vere optic  neuritis  will  in  no  wise  ditter  from  those  which  are  seen 
in  cases  of  priiriary  atropliy  of  the  nerve.  It  has  hren  thoufrht  that 
a  distinction  could  be  made  in  this  re^rd,  but  if  sutllcient  time  be 
allowed,  both  processes  will  briny  about  the  same  uphthalmoscuplc 
pirtnre.  During  a  considemble  period  of  lime  we  may  with  jwrne 
cnnlldenee  say  that  the  ati'ophy  in  pro^jress  has  been  pjvceded  by 
the  concurri'noe  of  brain  disease. 

Subjective  Symptoms  of  jVeMr»7is.— There  are  no  external  sipns, 
itsually  not  even  in  the  pupil.  Then''  is  no  pain,  except  in  easi-  of 
orbit^il  alTections — when  there  may  be  tcndemi'ss  on  pressure  and 
possibly  swelling  of  the  lids  or  proptosis.  The  central  vision,  a» 
has  been  said,  may  be  normal  in  ttdeniatous  papillitis  and  so 
remain  for  nionlhs,  but  It  at  lenglh  fails,  while  in  other  and 
acute  case.s,  it  is  reduced  from  the  outset  and  continues  to  fail. 
Should  it  be  lost,  the  pupil  will  be  enlarged  and  (Ixed.  The  nioiv 
chronic  the  course  the  less  will  be  the  visual  chan^^e  in  dejrive  and 
rapidity  of  decline.  The  visual  field  may  undergo  maiiifotd  modi- 
fications. Sometimes  it  will  be  normal,  ajsrain  there  will  be  moder- 
ate peripheral  contraction :  there  may  be  sector-like  defects  in  givat 
variety  or  even  hemianopsia  both  vertical  and  horizontjil.  Color 
perception  may  be  intact,  but  will  sulfcrin  the  ratio  of  central  am- 
blyopia, and  is  often  a  valuable  inde.v  of  the  propress  of  the  lesion 
and  of  the  pj-o/^-nosis.  There  may  be  a  central  scotoma  for  coh»r, 
ami  peripheral  perception  he  irooti.  Color  sense  may  be  whollj* 
wanlinff  or  the  raiUiif  may  occur  in  the  usual  order  of  first  yrreen 
Hieu  red  and  then  blue.  II  the  visual  field  steadily  contract  and 
the  color  sense  correspondingly  fade,  we  may  look  for  atrophy  and 
loss  of  siji^ht;  on  the  other  hand,  normal  peripheral  color  sense  in 
the  r»!tnrn  of  the  n'd,  then  grr^en,  and  finally  disappearance  of  cen- 
tral color  scotoma,  may  be  the  course  of  the  recovery,  and  mean- 
while the  visual  Held  enlarges. 

Ulriclt  assei'ts  that  papillitis  does  not  greatly  threaten  vision  ^^^^ 
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itoelf,  but  that  tbe  daii^r  arises  from  consecutive  atrophy,  or 
from  concomitant  patholo^cal  processes  in  deeper  parts  of  the 
ner\'e,  because  the  lesion  sometimes  mounts  tipwartl. 

If  an  atrophic  stjit*  tmsues,  \'ision  of  poui'se  sufTcrs.  A  rare  and 
curious  complication  not4.>d  by  Nettlesliip  and  others  is  the  copious 
discharfje  of  serous  Huid  frntii  the  nose,  rioiihtless  cen'hit)-spuial 
lluid»  Olid  ill  a  case  sucn  by  Leber  there  was  hydrocephalus  iDtcr- 
nils. 

The  anatomical  characteristics  of  neuritis  optica  are  serous 
and  pJaatlc  intiltration.new  vessels,  hemorrhages,  multiplication  of 
nuclei,  thickening"  of  the  vessels,  and  especially  swelling  and  vari- 
cosity  of  the  nerve  fibi-es,  such  as  belongs  to  alhuiuinuria,  suine- 
tiuios  deposittj  of  gi*anular  masses  in  the  frninule  layers  of  the 

retina.  At  a  later  tiino  we  have 
connective- tissue  formation  in  the 
nen'e  and  along  the  vessehi  with 
difiappeuraucc  of  optic  jiervo-flbre 
structure.  A  notable  circum- 
stance which  has  excited  grreat 
attention  is  distention  of  the  optic 
sheath  in  an  ampulla  close  up  to 
the  globe.  This  has  liecn  much 
^'*-***^  dwelt  upon  in  attempting-  to  ac- 

count for  the  occurrence  of  papillitis.  See  Kig.  'J'JO,  taken  from 
Pagcnst^echer  and  Gentli.  "Atlas  der  iKilhologischen  Aiiatouiie  des 
Augaprels."  Plate  XXXI.,  Fi^.  ]. 

But  there  is  little  doubt  that  this  does  not  result  from  fluid  fJow- 
injf  down  the  dural  space,  but  is  rather  the  consequence  of  the 
papillitis  in  locn.  Oowers  says,  1.  c,  p.  J72,  '*  The  cause  of  the  stran- 
/ijulation  is  the  compression  of  the  veins  by  llie  inflammatory  pro- 
ductfi  within  the  swollen  papilla,  and  not,  as  once  thought,  their 
compression  within  or  hehind  it  by  distention  of  the  siie-uth."  This 
distention  ia  by  no  means  always  pivsenl,  at  least  in  noteworthy 
degree,  yet  in  certain  cases,  as  in  Pi-iestley  Smith's  case  of  bemor- 
rhajre.  see  page  598,  the  Huid  does  tnivel  down  the  dunit  or  arach- 
noid space,  Ijut  there  is  not  such  uuifonnity  in  the  event  as  to  give 
certainty  to  the  "  transport  theory." 

Besides  the  ahove-mcntiont'd  p.nthological  changes,  the  head  of 
the  nerve  may  contnin  colloid  bodies,  see  Fig.  2?]  (Pagensteeher  and 
dentil,  Plate  XXXII,  Fig.  8).  and  these  are  displayed  in  a  great 
mass  in  the  Coloird  Plat*',  Fig.  13,  as  stren  by  tlie  ophthalmoscope. 
Intet^titial  neuritis,  winch  is  by  far  the  most  frequent,  and  may 
l)e  primary,  or  snccee<i  the  cedeinatous  condition  just  described,  ex- 
hibits cuonnous  eell-inllltration  and  increase  of  connective  tissue, 
afTcctuig  both  the  neuroglia  of  the  Der\-e-flbix»  and  their  intervcn- 
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ias  trabecul;c.  lk>und  cells  surruuud  the  Abres  and  the  blotxl-ves- 
scU,  and  the  lattt-r  are  orten  ^-catly  increased  iu  numbci-s  and 
cause  extreme  swelling?  of  the  papilla.  As  the  round  cells  8ubse> 
qncntiy  develop  intfl  connective  tissue,  which  undergroes  shrinkinK-, 
the  blood-vessels  and  nerve  fibres  in  turn  diminish  or  disjipprflt, 
and  atrophy  ensues.  According,''  to  Alt,  two  kinds  of  atrophy  occur. 
In  one  of  tlicrn  the  nerve  fibres  becoino  simply  thinner,  and  we  find 
lying  bets^'ecD  them  Catty  cells,  probably  neuroglia-cells  undergo- 
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in^  nejExessive  metamorphosis.  In  the  other  form,  the  nerv'ous 
element  is  represented  by  a  ^rumous  substance,  formt^  of  molccu- 
hir  fat-drops,  that  is  detritus.  This  chancre  may  involve  much  op 
little  of  the  nerve  siniclure,  and  it  may  at  any  stajje  become  sta- 
tionary, or  be  continuously  projcrressive. 

The  optic  layer  in  the  retina  also  Incomes  thin,  while  perivascu- 
litis and  interstitial  retinitis  are  observ«l.  The  sheaths  of  the 
ner^'e  may  be  m(lame<l  and  hypertrophied. 

The  cbaner<'s  which  occur  In  .serous  inflltratlon  of  the  nerve  art- 
well  shown  in  Fig.  TiX,  in  which,  besides  the  eedema,  the  retina 
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is  si'Bn  to  be  Cfowdod  away  from  tho  papilla,  and  as  a  rathor  rare 
cuiiditioti  coUoi<l  bodies  are  scatt<^!vd  through  the  papilla.  Proba- 
bly this  conditiiiii  is  nut  so  rar«;  as  has  been  thought  (see  Colored 
Plato,  Fi^.  13). 

A>i:alD  in  Fig^.  222  the  swelling  of  the  nor\'e  by  iaQltration  and  by 
the  pi-oduction  of  nuclei  is  well  displayed.  In  Figr-  '''l'<i  tbe  separa- 
tion of  tbe  sheaths  fi*oui  each  oiIkt  is  well  sliown  and  tbe  nuclei 
are  seen  most  thickly  clusU'red  to^-ther  at  the  periphery  and  about 
the  central  vessels.  The  inter-fascicittar  septa  are  Btix)ngly  accen- 
tuated. 

Etiology  of  Papillitis  and  of  yeurifis  Optica. — Tlio  attempt  to 
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sever  these  affections  fixira  each  other  in  their  otiological  relations 
has  little  moiv  success  than  the  attempt  to  divide  them  in  their 
essential  pntlioIoK-ical  signiflcanei'. 

It  is  pi"obabIy  true  Miat  papillitis  more  frequently  signidi'S  in- 
tracranial or  cerehral  disease  than  doe-S  nenro-retinitis — yet  each 
may  result  from  similar  causes.  It  the  theory  of  incixfaseil  criuiial 
pressure  be  given  up,  as  for  the  most  part  it  is  as  the  ejtplanalion 
of  papillitis,  we  only  have  rcmaiiiiug  tlie  difference  of  intensity  in 
the  inflammatory  action,  to  mark  the  distinction  between  (he  two 
nfTections.  Each  comes  from  local  and  constitutional  causes.  If 
luonolalera],  iKipiHitis  has  usually  a  local  etiology  In  the  orbit  or 
erysipelas,  etc.    If  bilateral,  in  the  great  majority  of  cases  wo  have 
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disease  of  lh<J  brain  as  the  cnusu,  and  most  frequently  tumors,  prr- 
haps  ncjct  in  frmmency  will  be  injuries  of  the  skull,  then  iullauima- 
tiou  of  the  menin^'i's,  either  simple  or  tubercular.  Among-  tumors 
are  included  neoplasms  and  cysts  and  tubercular  deposits,  etc. 
Somelhnes  clots  have  this  elfect,  but  papillitis  is  seldom  seen  with 
apoplexy  unless  a  heniorrhago  breaks  thi-ou;j:h  to  the  base  of  the 
skull.  It  is  also  inrrpqm'nt  with  iiydron-plinliis,  either  external  or 
iutenial  (atrophy  is  morv  common),    it  occurs  with  acute  otitis 
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media,  as  has  been  said,  and  is  then  apt  to  be  monocular  and  to 

imply  menlnfjeal  eomplication.  As  respects  tiiuiors,  neither  tlieir 
chanicter  nor  location  iioi'  size  seem  to  be  important.  Yet  a  tumor 
in  the  cerebellum  seems  the  most  likely  to  cause  the  lesion,  and  it 
ni'ed  not  by  bip-frei-  than  a  cherry.  Annuske,'  Reich,'  and  Edimuuls 
and  Lawford '  in  lontr  tables  g-ive  abundant  proof  of  this  staleinenU 
Papillitis  is  not  a  localizing  symptom  in  brain  disease. 

Papillitis  often  comes  late  in  the  progress  of  cerebral  tumors. 

'  £rraefe'fi  Areliiv,  v.  jdx.,  Hi.,  1H5-800.  'Kiln.  MonAtabl&tter,  v.  xil. 

*  TraiMs.  Oph-  Soc.  Unit.  Kingdom,  v.  iv.,  p.  172,  tS84. 
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Jackson  givps  an  autopsy  ivhei-e  symptoms  of  tumor  cxistf^d  nine 
years,  while  papillitis  appt>ai-cd  only  six  -vvuokH  befuru  deatli.  It 
may  ariso  very  suddenly.  It  may  appear  ami  complete  its  course 
belore  deatli  occui-s.  On  the  other  hand,  it  has  been  known  to  last 
thre©  yyai*s  (Mathewsoii), 

Reich,  in  rnrtv-flvc  cases  of  tumor  with  autopsy,  found  only  three 
wheTc  no  papillitis  oct'unTd.  The  statistics  of  BenihaiYlt  >  aiv  niis- 
Iciadin^  in  taking  'i'i%  us  the  known  friN|ueney  of  choked  discs  in 
cerebral  lumore;  because,  as  he  tuLys,  In  47^  of  the  eas*!s  he  disciisscH 
nothing-  was  said  in  the  histories  about  the  matter.  He  docs,  how- 
ever, show  by  liis  tables  tliat  in  45'^  of  cnstni  of  choked  disc  visioD 
remained  intact.  The  real  proportion  of  choked  disc  in  brain 
tumors  is  undoubUidly  approximated  in  the  tables  of  Edmunds  and 
Lawfoi'd,  I.  c,  who,  out  of  107  autopsies,  jrive  a  reconl  of  choked  disc 
in  77  cases,  or  CO*.  Jackson  has  seen  it  in  atrophy  of  the  brain.  In 
a  case  of  jrenei'al  hardening  of  the  brain  with  large  distention  of 
the  ventricles  by  fluid,  which  I  saw  from  the  beHrinniufj,  there  were 
only  sigii»  of  atixjphy  of  the  nerve.  Abscess  of  the  brain  may  cause 
papillitis,  while  abscess  of  the  cei'obethim  seldom  does.  Tubercular 
meningitis  causes  optic  nerve  lesion  in  $0^  of  the  crises,  includinf^ 
hypeinumia  and  elFusion.  but  positive  sweUing*  occurs  much  less 
fi-equently — in  twenty-four  autopsies  it  was  found  fourteen  times 
(Garlick'). 

The  attempt  to  set  apart  ueuri>-retinitiH  or  neuritis  dcscendens, 
from  papillitis  in  its  etiolog'ical  bearings  can  have  only  partial  suc- 
cess. The  former  can  occur  with  ttmiors,  hut  with  less  frequency 
than  the  latter.  It  comes  from  local  causes  in  the  orbit,  as  erj'sip- 
elas,  injuries,  periostitis;  sometimes  fi'om  orbital  tumors,  etc.  Also 
from  cnipyeiua  of  the  f]"ontal  sinus  and  from  caries  of  the  t4>eth 
(Vossius).  Very  often  it  comes  from  meninpitia,  simple  and  tuber- 
cular; from  congenital  malformations  of  the  skull;  froiy  tumors  In 
the  substance  or  at  the  base  of  the  brain. 

We  likewLse  have  it  not  seldom  as  a  pun^ly  local  and  limited 
atlectiou.  an  idiopathic  neuritis  which  has  no  remote  connections, 
just  :is  any  other  ner\'e  may  be  thus  impaired.  It  may  \>v  a 
papilio-neuritis  and  pos.sibly  syphilis  can  be  discovere<l.  In  theo- 
i-etical  statements  too  little  stresw  has  been  laid  upon  this  kind  of 
idiopathic  affection. 

As  to  constitutional  causes,  we  have  syplulis  of  the  bmin  {giim- 
mata)  or  of  the  meninges  or  of  the  nerve,  and  cerebro-spinal  men- 
ingitis. It  comes  from  toxic  aj^rents,  such  as  lead,  albumiuurLi,  gly- 
cosuria. It  follows  typhus  and  typhoid  fevei-s,  pneumonia,  measles, 
scarlatina,  acute  otitis  media.    It  Is  not  rare,  especially  among: 
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youths  of  both  sexiis,  from  anaMriia:  in  Ti'iuiih-s  from  chlorosis,  men- 
striia!  disorders  and  uteT-me  Uisfjist  (MooreiiJ.  It  is  a  comaion  con- 
se(|Ut'tice  of  scvvrt'  Jieiiiordiajres.  It  huppt'iis  at  all  ages;  it  may 
bo  con^ynital,  and  liereditary.  Sunstroke  has  twon  followed  by 
in?uro-relinitis  (Holtz),  and  itj*  occurrence  in  sympathetic  ophthal- 
mia lias  been  dwelt  upon  (see  p.  491). 

Acute  myeiiifis  has,  wiUiin  a  few  yeurs,  been  found  to  be  aceoni- 
punied  by  optic  neuritis.  Tlio  first  case  was  published  by  Stclfan 
and  Erb,  another  by  Dr.  Sepuin,  of  this  city,  and  1  have  joined  Dr. 
Scjtrum  in  contributiug-  another.  Dr.  Cliisholm  has  another.  The 
symptoms  are  those  of  acute,  but  moderate,  neunlis  optica,  with 
ri'inarlfable  impainncnt  of  the  visual  Held  and  of  central  vision. 
There  may  be  entiii-  lows  of  dirit't  sight;  there  may  be  any  kind  of 
irrc^'idarity  in  the  fleUls,  including  total  abolition  on  both  sides  or 
aJTeclion  of  one  only;  thnns  may  Iw  rei>eatri^d  i-ecovorics  of  sight 
and  relapses.  The  singular  peculiarity  of  the  cases  has  been  that 
vision,  both  direct  and  indirect,  should  under^  such  ^cat  and  un- 
expected variations.  The  lesion  of  the  cord  was  in  its  lower  and 
middle  portions,  as  was  fully  iuauifesto<l  by  symptoms  of  the  blad- 
der and  the  lower  limbs.  No  explanation  of  the  optic  neuritis  has 
Iteen  olfured,  althou^rh  wo  may  bear  in  mind  that  a  i-oot  of  the 
tractus  lias  Iwi^en  traced  by  Stilling- throu^li  the  cms  cerebri  along- 
the  fillet  to  the  posterior  columns  of  the  cord  (see  p.  501).  The 
agL-ncy  of  the  sympathetic  nerve  has  been  invoked  to  explain  the 
optic  aountis,  but  this  is  nothinj;;  better  than  surmise.  All  the 
cases  have  Kol'teu  well,  both  in  respocl  to  sight  and  to  the  func- 
tions of  th^  cord.  In  my  own  case,  large  doses  of  iwlide  of  potas- 
sium were  employed,  gradually  reaching  thr<^c  hundred  grains  daily, 
and  were  well  borne.  Tlie  caso  occupied  about  four  montlis  In  its 
evolution.   For  further  observatious  on  this  head  sne  note  on  p.  (il4. 

Pftf iioffenesis.— yihpn  produced  by  orbital  disease  it  is  easj-  to 
untiei-stand  how  intlainination  of  the  trunk  of  the  nerve  causes 
swelling  of  the  disc,  because  at  this  point  the  vascularity  is  greats 
est,  expansion  can  occur  only  inward,  because  the  lamina  cribrosa 
behind  and  the  sclera  on  each  side  may  be  said  to  imprison  it; 
moreover,  the  absence  of  neurilemma  predisposes  the  fibres  to  ex- 
pansion by  imitibit.ion.  The  pecidiar  bulging  of  the  sheath  just 
behind  the  globe  was  noticed  by  Stelwag  in  1856.  When  Seliwalbe 
(18B{))  showed  that  the  cavity  of  the  sheath  was  a  prolongation  of 
tin;  ai-aehnoid  cavity  of  the  brain,  Schmidt-Rimpler,  Manz  and 
others,  assumed  that  the  Iluitl  came  down  from  the  brain  and  caused 
the  papillitis.  Leber,  Trans.  London  Ophthalmolog.  Congress, 
held  this  view  In  a  modified  form  in  1881.    To  the  naked  eye  the 
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the  sheath  with  iinirritating  fluid  no  i-esult  followod.  He  therefoi-e 
U'lievi^s  irritating  properties  to  be  esseutial  to  the  material  which 
is  conveyed  to  the  papilla.  He  t-xprcssly  disiciaims  any  difference 
between  papillitis  and  neuhtia  desceiideiis,  except  in  degree,  and  de- 
clares that  intracranial  pressure  is  inoperative,  except  as  it  favora 
the  penetration  of  patliogenic  iiKiterial  into  tile  sheath.  Dropsy  of 
the  sheath  is  not  newssary  to  pupiililis,  but  nniy  be  wholly  alweiit, 

Farinaudj  AnnalesiTOcuHsiique,-^.  36, 1870, assumed  that  there 
is  (eilenia  of  the  brain  and  hence  of  the  nerve  and  its  lymphatics. 
He  recognized  the  low  grade  of  optic  neuritis  pi-esent  with  papilUtia 
^vhich  other  observers  failed  to  see.  His  view  may  bo  too  sweeping 
as  to  cederna  of  the  brain,  and  we  perhaps  cannot  fully  account  for 
the  process  by  the  method  of  Leber,  nor  does  the  sug-gesllon  of 
Parinaiul  toll  us  how  the  inflammation  of  the  nerve  arises,  but  the 
facts  which  he  was  the  first  to  detect  in  the  nen-e  are  confirmed  by 
Picqu^,'  and  with  tlu-se  we  may  at  present  i-ost,  having  at  least 
gotten  rid  of  some  untenable  a>ml  discarded  theories.  He  llnds 
that  in  the  ifreat  majority  of  cases  the  mllauimation  is  propagated 
by  continuity  of  tissue  along  thu  meninges  to  the  papilla;  it  enters 
the  nerve,  and  may  be  very  slight  or  more  pronounced,  whatever 
may  be  the  originating  cause  of  the  process.  He  lliiuks  the  papil- 
lary oedema  or  stalls  n*sults  from  the  concomitant  meningitis  and 
neuritis.  Accepting  in  sniue  degree  tho  views  of  Dcutschmann  and 
Leber,  he  Ibids  the  intervention  of  germs  unnecessary. 

Prognosis  wilt  be  extixunely  various.  It  will  depend  mainly  on 
the  cause  and  the  severity  of  the  lesion.  The  first  consideration 
is  to  detemiinc  if  possible  whether  some  grave  disorder,  gt-neral  or 
cerebral,  is  to  be  dealt  with.  If  no  malady  of  an  incurable  nature 
has  found  lodgment,  the  eye  trouble  may  disappear. 

With  a  duration  of  amblyopia  for  utouths  a  partial  or  complete 
restonition  is  possible,  :ind  this  may  sometimes  be  true  with  total 
amaurosis.  The  underlying  cause  is  the  great  factor.  Better  than 
by  objective  appearances  we  must  be  guided  hy  the  visual  and 
color  sense  as  to  the  true  progress  of  the  neuritis. 

Reference  to  the  special  causes  of  the  disease  may  more  satis- 
factorily set  forth  the  probabilities  of  a  case  in  hand.  Meningitis 
may  cause  neuritis  of  one  or  both  sides.  In  acute  tubercular  men- 
ingitis, visual  damage  wilt  depend  on  tho  acutcness  of  the  process 
(see  Fig.  15,  Colored  Plate),  and,  as  depicted,  it  may  be  attended 
with  choroidal  tubercles.  There  may  be  grc^at  obtundity  of  intel- 
lect ami  attendant  visual  depreciation.  Cerebro-spinal  mciuugitis 
may  cause  optic  neuritis  ami  useful  vision  may,  as  I  have  seen, 
remain  in  one  eye  despite  obvious  atrophy.    With  chronic  menin- 
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Amon^siich  subjects  a  chang-e  of  formula,  whilo  adherin*  to  the 
11*011,  is  oftieti  iv<iiiiivil.  QiiiniiK>,  slrycliiiine,  aial  vuhuuM  tunic  mix- 
tures, not  omitting'  oleum  morrhua;  and  extract  of  malt,  with  gi^n- 
eroiis  and  fspeciuUy  meat  aad  milk  diet,  form  an  t'ssential  feature 
of  tlie  pry^rniniiiie. 

In  no  cases  arc  the  rnaiiUsof  sa^cious  treatment  more  brilliant 
than  among  the  syphitilic,  t'sp4'cia]Iy  in  the  tertiary  or  gtimmy 
varieties.  Here  loditle  of  polaawiuni,  in  full  doses,  with  moderate 
atnouui  of  mei-curialu,  is  the  trusty  weai)on.  The  dosi'  of  iodide  will 
vary  from  gr.  xxx.  to  5  ••  daily.  The  amount  must  be  ascertained 
by  the  exigencies  of  the  case  and  the  toleration  of  the  patient. 
Iron  will  ;;o  with  it  iti  women  and  weakly  subjects,  i.e.,  the  iodide 
of  iron  often,  or  possibly  other  forms.  Mercurials  may  be  given  by 
inunction,  by  the  vapor  bath,  as  the  biniodide,  gx- 1  to  ^,  or  bichlor- 
ide, ^.  J  to  j",.  A  pood  fonnnla  for  feeble  subjects  is  Mass.  hy- 
dnirg.,  fjr.  iij.;  Ferri  sulph.  exsiccat.,  gv.  i.  Fiat  pil.  unam,  ler  in 
die. 

In  many  doubtful  cases  we  give  "mixed  treatment"  and  often- 
times hit;  in  fact  us  In  whist,  a  player  in  doubt  leads  trumps,  so  in 
ueuritis  the  ivmedy  wo  keep  in  readiness  for  a  dubious  case  is 
potassium  iodide  and  corrosive  sublimate. 

As  the  st.af:e  of  atrophy  ensues  wc  employ  strychnine,  phos- 
phorus, arsenic,  etc.,  in  all  cases  whatever  the  etiology,  and  perhaps 
without  letting"  go  the  remedy  previously  employed. 

Confinement  in  dose  rooms  or  in  bed,  oi-  the  exclusion  of  light 
are  not  called  for  in  most  cases;  on  the  contrary',  if  the  situation 
permit,  fresh  air,  exercise,  good  food,  and  gi3o<l  hy^ene  are  power- 
ful aids  to  recovery-. 

In  cases  of  tumor,  should  there  he  agsravation  of  symptoms, 
increased  doses  of  iodide  may  be  required,  and  perhaps  leeches  to 
meet  the  presumable  vascular  afflux.  In  kidney  lesions  the  eye 
trouble  shares  the  fate  of  the  dominant  disease,  but  will  not  yield 
l>y  any  means  as  i-eadily  as  will  the  general  sytuploms,  to  appro- 
priate trcatnicut.  Sliould  syphilis  bo  the  caus<f  of  the  kidney  h«iou, 
the  eye  trouble  will  come  much  more  promptly  under  contixjl  than 
tu  other  cu^es. 

PntasB.  carb ^.  HJ. 

Ma^iie:*,  cjirb.,       ........  jrr.  ilj. 

Sfxlii  pjirb. gT.  xxxvl. 

C^aJc.  phiM.  pneeip "««, 

Calf.  CHrh KT.  iij. 

Ffiri  reilacti, pr.  xxvii, 

Ferri  carb gr.  iij, 

M.    In  cap«tde8  Nu,  (tO. 

B[g.  Twu(»iiiEuIeH  ihrne  tiniamliiily  after  cat iiiK. 
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Ni>TR.— A  CAM  of  dnuhlo  optic  nearitis  following  luyelitis  \b  r^portcA  In 
AunnU-jf  tVrtrftUtituiHf,  toitki>  i^ii.,  Jul.,  AoAt,  Sept.,  1880,  p.  123,  Pmceodinfpi 
of  Hoc.  Fran,  (roplith.  A  iimri  >i»(VnI  8(1  Ik  Netc«il  with  hMuliirlitt  and  double 
amblyopia.  Hw  hiw  double  optic  neuritis.  Wrj-  wwm  genoi-H)  nonnd^M, 
various  imralyses  all  the  t>yiiiptoiii>  of  iiiyeliti*  ensue,  and  d«atli  occurH  in 
t>in*L>  luuiitlu'.  At  tlie  nutopity  are  found  plaques  of  Bclerosis  in  the  curd .  the 
optic  rhiaxni  reiluml  in  dIu'.  UlcroH^>piciLlIy  an  Intor^lltinl  IiiflHiiiiiintiun 
wn.**  found  In  the  left  tiwtiiH  opticUN  reorhini;  the  cliiusiu  ami  pr(.>|i!i4;aled 
aloni;  both  optic  nerve*  Very  remarkably,  only  the  axial  fibres  of  rb«Ii  n*'r\-e 
Were  ntTeoted.  karinc  intnrt  the  periphernl  tll>ree  and  tlu'  Rh<>atli.  and  lite 
whoW  prooe**  eame  to  a  stop  at  the  middle  of  the  orbital  portion  of  the 
nervei!.  Then  another  fot-un  of  inflarumalion  appenred  !mme<liateiy  behind 
the  lamina  cribroda,  and  proiluoed  the  opiithaliiiuscopic  itp|M.*araiK^eiL  Tlirrw 
were  agOB  of  |>eriva»culitis  abundantly.  The  dtseaae  wa«  considerMl  tn  b« 
sj-phllltio,  The  Uinitatiou  to  the  axial  flbrv«  and  the  JntemiptiHl  courwe  in 
very  uotewortby,  and  Uie  aieocinlion  with  myelitts  wa»  demonstrated. 

4.  Reimbulhar  Xeuriiis. — Casejj  of  loss  of  siffht  occur  which 
exhibit  very  moderatti  h^siotis  o\  lUu  disc,  but  buve  fe:ilurvs  >vhich 
Kiad  to  the  ciiayiiosis  of  iullainmatioii  of  the  nerve  between  tlie 
fflobe  and  tlie  chiasm.  It  may  be  titat  only  certain  f^rottps  of  Hbi^es 
arc  implicated  and  thfse  may  ho  trithi^r  thocentr:il  ^oxial)  or  the 
periplieral.  It  follows  tliat  we  have  eilher  pariiiil  or  total  defect  of 
sights  In  other  woitis  wo  can  have  a  central  scotoma  either  for 
color  or  absolutL',  or  a  peripheral  Hcototua  or  a  liiniLation  of  field 
which  may  be  either  for  colonl  oi'  for  while  lig'lit. 

In  coiisidennj;  the  lesiunK  of  the  vurioim  purtiouit  of  the  uvrve 
wc  have  two  gi'oups  of  cases,  one  inflammatory  and  one  toxic. 
The  former  may  be  chronic,  subacute,  or  acute.  The  latltor  is 
always  chronic  and  is  due  in  the  great  majority  to  alcohol  or  to- 
ba<rco  or  both.  The  correlation  of  alcoholic  or  tobacco  aniblyopia, 
with  the  inflammatory  rctro-bulbar  neuritis,  has  been  justilliHl 
within  a  few  years  by  the  iavesti^tionN  of  Samelsohn,  Vossius, 
and  Uhtlioff,  who  found  that  in  all  these  cases  the  axial  fibres 
especially  are  the  seat  of  the  lesion.  Graefe  first  suiu:gestc<l  the 
cxpUinatioa  of  the  sliuple  inllammatory  type,  and  Leber  describes 
it  in  Gi^efe  and  Saemisch,  "  Handbuch,"  vol.  V.,  829,  ^frouping  all 
the  kinds  together. 

lo  the  chronic  inflammninnj  cases  there  arc  scarcely  any  other 
symptoms  than  the  w'ntnil  scotoma,  with  or  wltbont.  ivduction  of 
visual  acuity  according  to  the  Hoverity  of  the  lesion.  The  disc  may 
be  red  and  a  little  baity  and  the  veins  enlarged,  or  it  may  be  nor- 
mal. Tlierc  will  be  Ittth-  or  no  pain  and  it  will  be  difTlciiU  to  date 
the  beginning  of  the  allection.  Only  one  eye  will  be  ufTecied;  to 
find  the  ailment  double  is  rare. 

In  acuip  cases  other  symptoms  appeal',  and  the  loss  of  sight  is 
tjuicUly  developed  and  maybe  very  marked.  There  is  pain,  usually 
circumorbital,  perhaps  reaching  to  the  occiput;  movement  of  the 
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eye  is  uncomfortable;  pressure  upon  the  closed  lid  pushing-  the 
globe  backwai-d  cansos  pjiiti,  nnd  ono  eye  must  be  compani'd  with 
tlie  other.  _  The  piipilla  may  look  quite  healthy  for  wci^ks  even  in 
cases  which  ultimate  in  blindness.  On  the  other  hand,  it  may  in 
mild  ca^es  show  slight  chang^-s  and  sometimes  the  region  or  the 
macula  will  be  hazy.  When  only  the  central  fibres  or  the  nerve 
are  concerned  the  visual  defect  will  be  at  the  middle  of  the  Held, 
and  will  be,  as  already  said,  either  a  color  scotoma,  ■xnz.,  green  ap- 
peal's gray,  or  reil  fails  to  j-ield  it-s  proper  shade  as  compared  with 
an  eccentric  pai-t  of  the  field,  or  an  nbsohitc  scotoma. 

In  testing  these  casi^a  the  bit  of  colored  paper  must  be  not  more 
than  three  millimetres  in  din  meter,  and  while  one  is  held  in  the  hue  of 
direct  sight,  another  is  simultaneously  held  alongside  of  it,  making 
ui  angle  of  5"  or  10°  with  the  visual  line.  The  colored  paper  should 
be  on  a  black  ground,  and  in  good  light,  while  a  quick  answer 
should  be  demanded.  Visual  acuity  may  be  normal  in  good  light, 
but  by  reduced  light,  or  with  the  color  types  of  Ole  Bull,  or  Stilling, 
or  by  the  light-stjnse  types  of  Seggel,  marked  reduction  may  ap- 
pear. Moreover,  with  connuon  type,  black  on  white,  vision  may 
be  bad. 

There  will  be  great  varieties  in  respect  to  the  visual  field  and  there 
may  even  be  no  perception  of  light.  Hock  '  draws  attention  to  cases 
in  which  lie  thinks  the  periphurj'  of  the  nerve,  and  pixjbably  the 
sheath,  was  alTected  and  bases  his  opinion  upon  the  correspondence 
which  he  found  between  the  position  of  invasion  of  the  field,  and  the 
direction  in  which  movement  of  the  globe  caused  the  greatest  pain. 
For  example,  with  great  pain  in  looking  upward,  the  upper  part  of 
the  field  would  show  defect  or  l^eduction  of  color  sense.  He  explains 
this  by  the  stretching  of  the  sheath  of  the  ner\'e  under  the  movo- 
numt.  In  his  eases  the  upper  part  of  the  Held  was  first  attacked, 
central  vision  was  gradually  diminished,  the  lower  part  of  the  Held 
was  for  King  exempt  and  recovery  took  place  in  the  reverse  oixler. 

Nettk'ship'  describes  a  aeries  of  cases  of  uiixed  kind. 

The  following,  from  my  own  note-book,  has  typical  features: 

Mr».  M.,  tliirty-four  years  of  ajte,  wife  of  a  McthodJHt  clercyniftn  in  Tfew 
Jersey,  eame  to  nwon  Pep*Enlwirl2t.h,  1878.  Hjw  been  married  thirteen  VMtnt, 
ha«  one  child,  i»  in  irootl  henltli,  fxc^pt  olif^lit  imJixextitin  «nd  occaMioual 
rheuuiulii.'  [>uhiK  The  hxsX  inenettraatit)!]  was  fuur  dayii  too  soon.  In  ri^bi 
eye  V  =  \%:  in  the  left  luert-ly  sueii  niovcuicnt  of  the  hands  on  the  outer  sido 
o(  the  field.  Six  daj-B  aRo.  on  awakinif  hi  thu  luuriunti,  she  found  that  tho 
Mt  pvf  hm\  only  nblUty  to  diorern  thp  t<itnatton  of  the  window.  By  nnon 
thi.i  bad  Itec^n  lojit  (or  tlie  central  rei^mi,  and  n^iiiainei]  only  in  the  extrecne 
t«iiu|ii>nil  [ULrt  of  the  fleld,  aa  fotind  on  uiy  flrst  exuiuination.    The  pupil 

-  '  Centralblatt  fUr  AuKe'tiht^iUcnnde,  April,  Mai,  1884,  p.  107. 
'  TrauB.  Oph.  Soc.  United  Kiugdoiu,  v.  iv.,  p.  18«,  1884. 
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nomuil,  DO  Ucttdiu^ht*  ariO  no  head  Byinptonis,  but  luul  "  a  T^eliniz  of  dwuluLov 
itbuut  the  brow  nod  tlieoiwuinKuf  thvurliit."    Mt-'iustmiiutiubuut  t>ver>'  thr»* 

wn>ks,  and  flows  c»pl(iii»l,v.  Hy  uptitlialiiiiH>cu|ie  tiiul  tb«  uptic  iwr\'t>  injeot4^1. 
iiiitl  «  Htttc  »wulU>n  tu)<l  [iiiliKliiirt  mi  hII  s'hWh,  except  on  tlip  outiT  (Nirt.  the 
veins  a  little  enlnr^d,  tlii'  iirtcrtoK  niihrr  kiqiiII.  All  ilio  ivtinu  riithL-r  liaxy. 
OphttmlniiiM^ptc  lesiotiH  Rfcatly  out  uf  proportion  to  tlie  Uisr  of  viKii».l  fuiuv 
tion;  piitifiit  put  upon  UHliilt-  potjuw  Aft«>rii.  we^-k  kIii-  iKfcaii  to  fCHii)  o  littlf 
h«t1er  pemeptioiL — siuu-ly,  th^  improveiiient  coiitiiiuetl.  Hlic!  tnok  tlie  iodide 
fur  abuut  four  woelu,  but  uo  note»  wcn>  tak«n  until  fix  muiitlis  iMUwed.  wlii-n 
iu  riicht  eye  V  =  |S.  Ml  L-y«  V  =  AV-  The  ucrvc  was  dtx'[dv<dly  pcde,  veins 
large,  artf^rieK  uticlKUiffec),  and  nt!ar  Uiu  uiaculti  werv  many  wliiliKli  dotK. 
colorp*rei-ption  very  (IpHeicnt;  IimveR  on  the  Irws  apptwr  tilark,  and  eJi« 
only  color  which  she  rt-udily  r^cagn\zf«  i»  yoUow.  In  November,  W7U.  vli., 
eleven  montlix  Iroui  tlit-  Ix'glnnlnK.  ftnd  O.  I>.  witlj  -(-  4*'-  l(i',  V  =  |l;  O.  s. 
-T-fiO^.  IK)',  V  =  Ig;  visual  tiflJ,  O.  S.,  iioniial,  color-poroeptiOD  bod,  D^rve  pAtv. 
the  outer  half  tucwt  d«ci<iedly. 

In  tho  t'ase  above  eiU'il,  mention  is  mtiiit*  of  pallor  of  the  disc 
at  its  out4?f  side;  tliis  Tyatiiro  is  sometimes  ronspicuons  in  axial 
neuritis,  whether  inHamniatory  or  toxic. 

It  has  been  remarked  thai  the  Hehl  of  vision  .shows  a  variety  of 
encruacUuuMitsi  in  UilTeit-nt  classes  of  cases.  Il  was  lonfJT  ago  as- 
serted as  an  inference  from  the  kind  of  limitation  observed  iu  g-lau- 
coma  tliat  the  peripheral  fibres  of  the  nerve  trunk,  at  least  at  lUe 
posterior  third  of  the  orbital  portion,  supply  in  a  ^nenil  way  Ih© 
central  re^on  of  the  retina.  Without  discussing  this  question  a 
case  is  presented  in  which  there  seemed  reason  for  tlu'  diagnosis  of 
orbital  neuritis  and  which  itrtvseuted  the  unusual  phenomenon  o( 
ring  scotoma. 

JVIiw  Maiy  B,  B..  let.  1".  living  In  New  Jersey,  came  to  nie  in  April.  1880. 
8hi>  hjtd  previouHly  had  aitthonopic  truulile,  for  which  had  bet^n  preMTllwd 
tH>th  prbtiiiatic  luid  t^plierlral  i;la«Ktt(,  and  tnntc  tn-atiiR>nt.  Hvr  healtJi  was 
delirate,  hail  hail  pnuunionla,  wa»  thouftht  t'<>1)edJH|MH<4'd  tn  tuberrulosiK.  was 
very  Inipretvilonahl*?  and  apt  lo  lliink  hcrwil  B^-rioiisly  Riok,  HmJ  been  in 
Florida  for  her  beiUlh  and  for  wuiie  time  prior  to  theaWve  dHtt>  had  hvva 
quite  well;  iiad  had  otitiw  nie<ila  and  wu»tillKhtly  deaf;  in  both  earn  there  i* 
perforation  of  the  lueiubnuia  tyiupuui.  and  from  the  riifht  there  i^  discharge. 
Duriiin;  the  huiuuut  of  1H80  both  eyeti  and  health  had  tx-eii  (food:  during  the 
Vinntpr  Hhe  lie^an  to  run  down,  and  often  had  diu^jneKR.  Her  bn>ther.  who 
in  a  physician,  said  tliat  she  had  rbeuniatiftmof  theabdondnal  niUM'leHdurin); 
the  winter,  for  wblrh  jJik  look  8alicyUc  ncifl.  In  February,  ISrtfl,  Bipht  \tttth 
for  diHtnno*^  mid  n«ar  began  to  Fail.  At  my  exaniinntion,  April  Kitb.  Ihe  ocnlar 
eoiiditioii  wii»O.I>.+  ^  +  A  0.  90'  \'-U.  U.8.  +  A  »-*i^  c. !»  V  =  |||.  (Jph- 
tbaliuoiueter  shows  wtifriiintiFiii  iu  oaeh  eye:  1  D  uxl^  60*— IW.  In  eucb  eye 
ha8  ct'ntnd  seotouia  for  reil,  whieh  b  more  dwidint  in  the  right.  The  peri- 
meter ehoni)  no  iuiiiatrnieiit  of  fleld  In  the  left,  hut  In  the  ri^'ht  there  in  rlni; 
ficotoiua  aa  shown  in  the  ebart  (sow  L'harT.  Xo.  ),  while  I  here  In  no  peripheral 
limitation.  In  i-endinf?  the  tetit  type«  at  six  metres  with  her  glonee.  n\w  Bnd» 
with  the  ri^ht.  that  alternate  lettent  irt*nd  hiffher  than  the  othera,  with  the 
left,  eaeh  lit  divided  from  the  next  bv  a  faint  litw.     For  three  week*  haa  had 
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»]instAiit  ftnd  iH>vere  headiwlie — fnintal.  temporal  and  ociripital — much  pain 
iti  till"  kIoImw.  tJavK  (the  w>iuelinie«  bpIh  perfect  vision  for  a  few  M-coiKlii  iiikI 
thi^ii  u  rlniid  appBan.  She  often  sees  ii  wliile  line  ruiiittii(;  (Jinf^nnUy  Hrn>H 
the  pa^e  ami  ia  cuio]wlle<i  to  move  the  Itook  to  liee  the  whule  vt  a.  Mik:  The 
line  \s  vAiiimlliiiQii  zifjiza^.  Sui%  <.*uU>rvd  Hi>ot».  blue,  jjrrei'ii.  ittid  red.  Siifht  is 
inure  iliiii  ut  nitrht.  When  riiliiitf  tm  the  railway  or  in  a  ('arriai,EV  i>fleri  Heef*  a 
(rreen  .stripe  uluiut  two  feet  wide  by  the  8ide  of  the  rood,  and  it  blola  out  of 
vU'V."  t'Vfrythinn  whieh  it  covern, 

Th«9C  syinptomit  nuKKrat  hytttt^riRnl  11.111  hi yopiiu  hut  the  ring'  wc<it<itiia  wiut 
iinmi4takat>ly  tleiiioiMitraCucIon  wveral  muvieiiui i».  Outride uf  it.  thete«c  uhject 
did  not  wholly  dUMp|>ettr  but  was  very  faintly  wen.  By  theophthaluiOK-ope 
O.l).,  deep  central  excavation  of  the  nerve,  which  i»lope«  to  the  TciiiportU 
side,  its  [iKJiuevlMLT.  oUt^e  well  defined,  no  let^iun  of  funduti.  In  O.  !^.  similar 
L'scuvjition  and  fundus  m>riiial  ro  the  penpher>-  Onlered  polaw.  iodid.  in 
i^niail  dcrtcs,  Imt,  It  Piiidd  not  lie  honi(\  juid  »<hf  was  piv(;n  Bluneard'!!  pilln  of 
ferri  i<Hll<l.  8ho  went  away  from  hoitio  on  a  viiiit.  She  alMj  t<M)k  crHl-hver 
oil  afterward.  Slie  was  wwn  at  intervals  of  about  a  month  and  her  health 
imprt>veii.  On  Jiin.-  wtU.  1SS«.  in  O.I).  Vzr  |J;  —in  0.8.  V^  ij.  BinR (scotoma 
in  O.J).  disappeJU'eil.  but  central  Bt-otonia  for  red  reuiaiiis.  Had  on  attack  of 
dimness  lasting  Qfleen  iiimutes,  dariiiR  which  could  not  reeo^iiixe  faeee  aerotw 
thentreet.  Hoth  eye«,  fundus  normal.  Virion  c^jually  ifOwX  both  wirh  and 
without  i^litKMW.  On  Sttpl.  ISIh.  ]8Hf),  eyes  entin^ly  nnnnal.  I'olor  K-ntoma 
dimppwtrwi.  Khe  r^intinueil  welt  for  two  years,  but  in  Jan.,  ISjy,  had  slight 
return  of  A.sthcnopic  B>iiiptoin«. 

The  case  was  undoubtedly  in  groat  meafiure  hysteincal,  but 
thiTc  can  be  little  doubt  of  the  presence  of  actual  lesions,  and  tlje 
scotoma  for  red  points  to  the  axial  fihrc-s  of  the  nerves,  while  tlio 
riiiff  scotoma  in  the  right  eye  locates  the  lesion  betow  the  chiasm. 

Causes  o{  tlie  disease  in  the  inflatnmatoty  types  are  exposure 
to  coid,  rhciimiilisni,  sypliilis,  and  the  canalis  o]>ticiia  is  doubtless 
in  veiy  many  case-s  the  site  of  the  i-eaction.  Should  the  sphenoidal 
fls>;uri'  be  involved  other  nerves  woulil  siilTer,  but  we  do  not  now 
take  theiu  into  consideration.  There  wouKI  be  diplopia  of  such  sort 
as  would  Iw  proper  to  the  atrected  nerves. 

Prngnrms  is  unc<?rtain,  j-et  many  recoveries  occur— some  may 
be  complete,  others  partial. 

Ti'eai menf  \y\W  be  mildly  antiphlogistic  and  be  determined  by 
the  view  taken  of  causation.  Tod.  potass,  will  be  most  apt  to  he 
use  fid,  yet  other  iudications  may  call  for  salitit.!  diiiii'liL's,  or  sali- 
cylate of  sodimii ;  the  Turkisli  bath  niay  be  useful.  In  anaemic  eases 
iron,  arsenic,  quinine,  cod-liver  oil,  etc.,  will  And  place.  Tlie  eyea 
must  be  out  of  use  and  the  g-eneral  health  attended  to.  Sometimes 
the  iirt.iflciul  leech,  or  dry  cupping-,  or  a  blister  may  be  employed. 

Toxic  Retro-huUmr  Keuriiis.  Amblynpia  from  Alcohol  or 
Tohaccu,  Amblyopia  ex  afcusu.— The  dimness  of  sight  caused  by- 
alcohol  or  tobacco  has  long  been  clinically  rwognized,  althuu|rh 
not  until  recently  accurately  understood.  The  literature  is  very 
copious  and  much  of  it  is  polemic.     The  main  facts  can  now  be 
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Stated  with  much  assurance,  since  the  publication  of  an  articl 
bj-  Uhthoff*  which  leaves  little  more  to  be  said.  Ho  exaiinn 
1,000  patients  who  were  detained  in  hospital  hecnuse  of  alcoho 
excess  (ulcoholisinus)  and  out  of  these  found  6^  iLlfectcd  with  a 
hlyopia;  in  6.5^  more,  he  found  the  pecuUur  nerre  Iission  wit] 
out  amblyopia,  and  in  h.Z%,  pathological  conditions  of  tho  neM 
and  the  adjacent  retina.  Addt'd  to  these  were  some  other  U 
sions  afTectin^  the  pupil,  the  muscles  and  the  retina,  making 
total  of  eye  diseaaes  among  l,00l>  alcoholic  patients  of  about  30j 
In  another  category  he  studied  100  cases  of  alcoholic  ambl^'opi] 
and  m  almost  all  of  them  the  lesion  had  continued  more  than  st 
we<!ks.  For  how  long  time  the  indulgence  had  contmued  is  n 
stated.  The  ophthalmoseofiie  flndiiig  w:ls  that  in  (S'.M  there  w: 
atritphic  pallor  of  the  temporal  side  of  the  nerAP,  often  extcndin 
below,  and  this  lesion  occurred  in  all  the  protracted  cases;  in 
there  was  slight  but  diiitinct  haziness  of  the  nerve  aud  the  adjacoa 
retina;  in  28^  there  was  no  abnormal  appearance.  That  the  outts 
half  of  the  nerve  is  often  brighter  or  paler  than  the  nasal  side 
perfectly  true  of  nonnal  eyes,  but  in  the  cases  designated  an  opaqu 
and  emphatic  whiteness  t&,  to  be  noted,  and  the  importance  of  care 
fully  distinguishing  nonnal  from  abnormal  ap|H-aranccs  is  signa 
izedby  the  result  of  autopsies.  Absolut-c  blindness  verj' rarely  tak 
place  fr()m  alcohol  alone. 

The  pathological  lesion  is  atrophy  succeeding  to  mflaminatioi 
of  the  axial  fibres  of  the  nerve,  aud  the  beginning  may  be  at  an, 
part  below  the  chiasm,  although  hy  prefeivncc  it  affect.s  the  dista 
that  is,  ocular,  portion  of  the  nerve.  With  deep  lesions  some  time  f 
required  for  their  manifestation  at  the  disc — hence,  in  many  caan 
no  visible  sign  is  afforded. 

Other  poisons  cause  similar  legions,  and  out  of  204  eases  of  retro 
bulbar  neuritis  the  following  table  is  instructive;  138  were  fron 
toxic  causes,  and  66  from  miscellaneous  causes,  some  of  them  in 
flammatory : — 


Prnm  ahnne  of  Altwhol 64 

"     alcohol  and  tohaeeo 45 

'*     abuse  of  tot>acco. 89 

"     diabetes 1 8 

■*     lead 1 

'*     BUlphuret  of  carbun 3 

188 


Prnin  Bj-philis,  acquired 

hereditary 

"     multiple  wlemHis 

"     oold 

"     iiif  [istrual  disturbanow. . 

"     pruKiiaiiey 

"     Iww  of  blood  at  abortkm. 

**     anomaly  of  hvart 

"     iHf rioMtlUx  orbits 

"     unknown 


'  GmefeV  Archlv,  Bd.  ttxH..  Abtfa.  iv.,  95-188,  1880;  Bd.  zxxliL,  Abth. 
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It  appears  that  in  Oormany  amblyopia  from  abuse  of  tobacco  is 
considombly  Irws  fri'tjiicnt  than  fi-om  alcoholic  poisoning.  Iti  Eng- 
lan<l,  jutiging-  Trom  Mr.  Hutchinsiin's  piipcrs  thi'  proportion  is  prob- 
ably gi-eater.  Mr.  H.  spt'aks  of  \\w  great  sti*cnj^h  of  tho  toba,cco 
usud  by  his  patients.  In  all  the  caueu  the  ]i<tiiot)  is  the  same  and 
the  symptoms  are  thf  sam(\  It  is  vciy  notable  that  all  the  Hrst 
^i-oup  of  cases  are  exclusively  males,  and  of  the  secoml  :iti  were 
men  and  3t(  women. 

The  symptoms  are  color  scotoma,  or  absolute  scotoma,  varyinp 
in  size  and  either  central  or  panicentral.  Tlie  shape  of  tho  scotoma 
has  no  relation  to  thu  kind  of  poison,  as  Forster  has  claimed.  There 
may  be  no  reduction  of  acuity  by  test  types,  or  visiuti  may  be  ex- 
tremely bad.  The  ])eripliery  is  not  alTected.  Patiemj*  are  soino- 
tdmes  conscious  of  their  color  defect,  as  was  thu  fact  with  an  artist 
who  came  to  me,  who  never  dranU  wine  nor  liquor,  but  smoked  con- 
stantly and  complauii^d  to  iiie  that  he  no  longer  found  himself  able 
to  get  the  brilliant  effect  with  reds  which  he  had  been  accustomed 
to.  There  is  sometimes  a  glimmering"  sensation;  there  is  no  pain 
either  spontaneous  or  on  pressure.  Commonly  both  eyes  are  af- 
fected and  the  pro^'ress  of  the  dise:ise  is  slow,  both  in  culmiiiatinn 
and  m  recovery.  The  blindness  relates  to  both  red  and  g-reen,  and 
in  very  rare  cases  to  blue,  just  at  the  centre-  Mr.  Neltleship  re- 
ports a  case  of  rin^  scotoma  addeil  to  the  central  scotoma.  Total 
blindness  is  not  common.  Pathological  anatomy  need  not  be  en- 
larged upon,  but  inspection  of  Figs,  'i%\  and  '.I'iS  from  UhlhotT  shows 
the  localized  character  of  the  lesion  and  the  different  sites  it  may 
occupy  in  different  parts  of  the  nerve.  While  all  parts  present 
multiplication  of  nuclei;  the  heavily  shaded  parts  (stained  by  car- 
jnino)  give  the  regions  most  concerned. 

Treatment  demands  entirv  abstinence,  which  will  be  freely 
promised  and  not  so  often  practised.  Iodide  of  potassium  seems  to 
be  of  use  and  Minor  has  found  cases  of  nxovery  in  tobacco  ambly- 
opia under  its  use  when  abstinence  was  not  practised.  The  en- 
forcement of  abstinence  wilh  alcohol  amblyopia  is  impei-ative.  Dry 
cuppmg,  hot  foot  baths,  and  the  Turkish  bath  may  be  of  value. 
Concomitant  symptoms  of  dyspepsia,  inscminia,  nmst  be  suitably 
dealt  with.  Hypodermic  injections  of  strychnia,  gr#  ^  or  ^3  daily, 
will  often  yield  excellent  results. 


(JIoTK.— Thepfttholoj^lcal  demonstration  of  nrlal  optfi*  iieiiritfi*  Is  one  of 
the  most  int<?!Vfit.m(;  diocovpries  of  r<^ont  ophthaJrnoloffj'.  Tlie  Ilpst  rloitr 
cfwp  Mfith  autopsy  wiw  pnhlishpti  by  Sanif  Iwihn  in  1SK2.  who  oonflrmed  what 
hiul  nlrwidy  b»«.'ii  ci>uj«'tured  witli  MJiiit*  wirrtvliit^fw,  by  I>>l>er,  Miobel.  Lleb- 
reich  and  others,  and  then  other  oa^es  were  reported  by  VoiwiuB(1882).  by 
>'cttki«hip.  BunKeC1884>,  and  Uhtho(T{]S8«),  makiiiR  it  iwrfeetly  olear  tttat 
thu  (Ibrvit  wUltih  supply  the  central  re^on  of  the  retina  enter  the  eye  as  <^ 


TB£  OPTIC  NERVJl. 


6^1 


dcflnuU  twfttral  MKitotua  for  red,  and  the  nerre  ^howe  a,  flistJnirt  luvtor  of 
triuiiifular  !>hii|M>  oti  the  outer  nml  lower  hI(Io  i>f  oixuiuc  whito  ti(«iu>.  while 
alt  the  rest  of  the  dUc  Is  hypcptriiifc.  The  boy  waa  notiwd  durlni^  Ids  early 
Infancy  lo  have  pet-alijir  oyc*  and  Miuintt^d  when  two  years  <»td.  This  nwnns 
to  iiidfeate  coof^enitnl  axial  nmiritlii.  I^lMir,  U.  and  H..  v.  K1'2,  lutsiKiis  nimplo 
color  Hrntriitia  with  iiorujid  viHiou  to  tlit*  optic  iiervt>  Itwiou.  and  wrtiile  (?olor 
HTotuuia  with  n-duc^'dl  sight  he  calls  a  retinal  iwotouia,  tlu»c  the  latlvr  w  to  !»e 
denioijstrate<l  hy  t^^thiK  Ihi?  litHit  wuse  wUh  Fonitwr's  appiinitus.  Patient* 
Xtoel  more  uuuifdrtuhle  hy  Oiuj  IJKht,  yei  in  rviiiity  ihuir  vision  i»  wuret'. 

A  caae  by  SiitIip  {Awh.  of  (iphlhni.,  June.  IKW.  ]>.  13Sj  of  idrohnl  and  tii- 
biw,'<Toamhlyfi[ii,i  with  iuiro|i«y,  tnoditte-"  souiowhnt  the  rttjiteinenl  riwurdini; 
the  t'oiirBO  through  the  orbitiil  pjirt  of  the  nt-n'e  of  thp  papillo-iimfular  Inin- 
dle.  In  aseriea  of  eiffht  scctlonfl  ho  represent!*  the  alrophit-  bundle  at  tin* 
pjiplllu  an  a  triangle  with  ttpex  at  the  vcrkpIs  and  biuu>,  mostly  on  the  supt>ro- 
temporal  quadrant  and  with  an  opening  of  abont  70';  hut  F^ing  bark  it  be- 
eomes  luore  elonyiitetl,  it  tlnully  tu<i<iitiii-»  ii  t'n«»centi«  or  sMiisu4(t^lik<>  form  n« 
it  uvan  the  eanalis  opticus;  is  not  central  but  lies  between  the  cuuti'e  and 
the  peripherj'  in  the  outer  lower  nuadrant.  and  just  tnsldo  the  caiialls  optieua 
it  \ii  Mitiiat-oil  upuu  Iho  lower  tilde  of  lliu  uervc  betwevu  the  centre  and  the 
]H>riph<>ry  and  is  shaped  like  a  sunaa^^  and  ei|ualii  in  length  about  thrt.i*-flf thu 
the  nerve  dianiftor. 

As  tu  the  dx^ftinatinn  in  the  retina  of  the  optit-  nerve  fibres  as  th^y  leave 
the  papilljL,  the  toHowiriK  w  w.fi'Mptixl :  The  itiarj^inal  fibres  of  the  dine  end  in 
it«  inniieiliat-11  vieinity,  lUid  in  ^lutral  Omj  rantnil  fibrt-s  k'»  *"  thtt  iwriphory 
of  the  retiiDi,  wlide  the  {Ktripheral  Obrve  of  the  disc  su)>ply  the  centnd  jjarls 
of  the  ri'tirm.  The  speuial  amuigement  of  the  papillo-maoular  fibres  litis 
been  Uetscribed  atid  they  oonstitutt;  about  one-third  of  the  whole.) 

Atkoi'hy  or  THK  Optic;  Nervk. 

We  spoak  of  pHmary  atrophy  not  of  that  which  follows  intlnnu 
mation  of  thn  rL*rve. 

Sjjinpiomn. — Tliey  are  both  subjective  iind  oltjoctive.  Thi?  formor 
relal>(>  to  vision,  which  may  Im'  irupnirfd  in  tho  most,  various  df^n.'e 
— hnthasto  :LCTiiity,the  boiimliirifs  of  the  flelil  or  interruptions  in  it, 
and  :i.s  lo  colot'  sutise  and  Vight  sensu.  With  diiiiiiiisla-U.  si^Mit  lliure 
is  siimetiitius  shr-itikin^  trom  slronfjr  lig^ht.  while  with  ^eatly  re- 
ducod  siglit  llu^  contrary  obtains.  Rarely,  pati>fiits  comphiin  of 
t'liiuraeriiiij:s;  the  onset  or  tlie  trouble  is  slow.  Witli  total  loss  of 
slight  there  will  usually  bo  dilated  pupils,  but  on  this  point  hnpor- 
tnTit  dilTerencos  occiir,  because  inactive,  unequal.  :ind  redu<-cd  pupils 
arc  churactoristic  of  the  large  class  of  cases  which  depend  on  spinal 
lesions.  It  ia  related  of  one  case  as  a  ^reat  exception  thai  Uic 
pupils  reacted  when  cxp4ised  to  li^lil:,  yet  there  was  al»H(iIiite  blind- 
ness.    The  oyo  coninioiily  looks  normal,  and  thero  is  no  pain. 

Tho  ophthalmoscope  alone  reveals  the  true  situation,  (See 
Colored  Plate,  Fijtrs.  10  and  1\.)  The  apiwaranccs  of  the  condi- 
tion are  somewhat  various.  The  ner\*e-disc  is  always  opaque,  and 
in  tho  greater  numlwr  of  cases  is  whito;  but  wo  also  find  it  ^ny. 
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leaden,  bluish,  or  "dirty."  Very  often  the  himiita 
spicuuua,  appearing  as  a  mistuni  of  white  and  diirk  d 
tng  fibres.  Tht)  ncrvt;  is  flat,  or  more  often  c-oncave, 
apt  to  be  saucer-like;  tiit^  deyree  and  kind,  of  ct 
modilltfd  by  the  uri^inak  fonu  of  its  surface,  wheth 
have  had  a  physiological  excavation,  Tlie  outline 
vanced  cases  sharply  defined,  and  Is  often  dec-ply  ptj 
may  Iw  a  linn',  if  atrophy  follows  inflammation,  wl 
ragr^i'd,  op  striated,  or  Lll-deftnod.  According-  to  t 
surfacLv  both  us  to  color  and  form,  the  nerve  may 
bright  and  luminous,  or  of  a  dull  hue.  Thert^  are 
atrophy  where  the  temporal  half  is  white  and  j 
nawiil  side  is  ivd.  Care  must  be  taken  not  to  hast 
such  a  i-ondition,  because  such  an  arrangement  i 
Tht'  vital  point  in  diiifi^ritosi-s  is  want  of  transparc 
nerve-tissue,  while  healthy  substain'e  always  is  1 
want  of  capillary  vesst^ls,  and  the  developmeni 
tissue,  is  necessarily  implied  in  the  above  descrip! 
larger  vessels,  the  arteries  will  be  small,  sometim 
the  veins,  althoug-h  larg-er,  will  also  be  of  i-e<Iuc 
times  the  vessels  are  not  much  changred  in  calibi 
cases  thoy  are  almost  entirely  wanting.  It  is  not 
vessels  bordered  with  gray  or  whitish  lines,  so-calla 
(Bee  Colorvd  Plate,  Figrs.  1  and  6.)  Often  there  y^ 
the  retina  of  a  concomitant  or  pre-existing:  lesion. 

The  subdivibiuiib  of  uervt;  a,trupljy  aiv  luaUe  ax;* 
into  white  and  gray  (Leber),  the  latter  being-  regard 
of  spinal  lesions,  but  there  are  mixed  forms  and  th( 
only  an  approximate  value.  For  example,  many  ol 
coma  have  a  gray  or  bluish-gray  color.  It  must  a 
that  in  old  age  the  ner\-e  often  loses  its  clearness  a 
gray  or  leaden  with  no  evidence  of  impaired  functio 
tion  of  slight  changes  in  color  the  light  must  al 
Cases  of  a  simply  pallid  ner\'e  occasionally  occur  v 
resemble  atrophy  as  to  be  verj'  puzzling.  This  m; 
in  young  and  older  persons  and  naturally  will  appea 
The  point  to  be  especially  noted  is  the  texture  of 
pallid  and  pellucid  ner\'e  is  not  atrophic.  If  pale 
dead  looking  and  into  whose  texture  one  cannot 
denotes  atrophy. 

Another  division  of  atrophy  is  into  primary  an 
into  medullar}'  and  interstitial;  the  former  is  a  lesi 
fibres,  the  latter  concerns  the  connective  tissue  at 
ceded  by  inflammation.  Atrophy  affects  the  papil 
secondarily,  and  may  come  from  disease  in  the  reti: 
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or  with  glaucoma;  it  may  cusuc  after  lesion  of  the  trunk  uf  the 
nerve;  it  ma.v  be  cerebral  or  spinal  or  from  nunicroiw  gont'ral 
ciuises.  Men  ai-e  alK'Cte*!  in  much  jsrreater  pioporlion  than  women. 
It  occurs  ut  all  agres  and  may  be  cougv^nital.  Then^  is  a  herwiitary 
tendency  whicli  has  been  noted  by  Leber,  Xettloship  and  othera. 
Many  ineniber-s  of  the  same  family  have  been  known  to  be  victims. 
Causes. — A  catvfully  studied  collection  of  casus  by  UlrthofT,* 
amounting'  to  183,  gives  the  following  I'csults: 

Nm  woiDMi. 

Spinal  cord 69            66  4 

Brain 41            23  18 

Simple  progressive. 23            16  6 

Arttir  neuritis  optica 17           13  4 

Sudden  emboltsni  of  arteries 8              3  5 

Disease  and  accident  in  orbit. ....  8              3  5 

Dementia  jianUytica T             6  1 

Loss  of  blood 4            0  4 

Alcoholism 4            4  0 

Lead  poisoning. 2             S  0 

Hert'^litary 3              2  1 

Injury 3              S  1 

Epilepsy 3              2  .0 

Nephritis 10  1 

Railway  spine I             1  0 

Congenital  with  hydrophthalmia.  10  1 

183  132=72!<  51=28* 

It  is  seen  that  in  the  above  table  only  causes  outside  of  the  eye 
arc  mentioned  and  we  naturally  take  only  these  cases  into  coiisid- 
enition.  Just  100  of  the  above  oases  depend  on  lesions  of  the  brain 
and  .spinal  cmxl,  or  more  than  54*,  whicli  is  higher  than  the  figures 
given  by  Gale^^owski '  fixini  Kii!  eases.  Still  other  causes  are  alleged, 
VIZ.,  fevers,  menstrual  disturbances,  etc.  The  numerical  frequency 
of  sptnal  coi'd  lesions  as  a  cause  of  atrophy  has  been  noted  by  many 
observers  and  the  longer  the  cases  are  kept  under  obsen-ation  the 
mort!  decided  becomes  this  prepondei-ance.  The  three  symptoms 
to  be  looked  for  in  spinal  cases  are  nen-e  atrophy;  abnonnities  in 
the  action  of  the  pupils,  viz.,  small  siw,  inequality,  torpor,  lack  of 
iTsponse  to  light  while  responding  to  convergence  and  accommoda- 
tion (Argyll- Robertson);  indisposition  todilate  upon  sharp  irritation 
of  the  skin  a«  by  a  pin  prick  or  the  taradic  brush;  and  the  want  of 
knee  r^-llex.    The  last  symptom  may  at  a  given  period  be  wanting, 

'Grn*f«''ii  Arehlv  f.  Ophth.,  xxvi.,  Abth.    1.    1«S0,  and  "  BeitrSgc  zur 
Patholoffte  des  8ehnerven,'"  etc:,,  Berlin,  1(W4,  p.  50. 
'  Jimrnal  d'Diihthal..  1.  p.  45-50.  180-ari.  1ST2. 
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yet  in  course  of  time  appear;  so  with  pupil  ahnormi' 

will  bf  ulTucted  and  bliudntss  occurs  in  from  ane  lo 

»li»rtfr  period  is  rare.    In  the  great  majority  of  ca 

lirtlis,  tliL-  whole  field  is  iniiKiii-ed.and  Lts  reduction 

centrically  from  tUi' ptiriphery  while  visual  :icmty  b 

SoinetiiiieH  well-deftned  secUjrs  are  cut  out  and  vei 

Hues  fin:  ttyrmvd,  aud  the  i-einaining  portion  may  coi 

good  for  :i  long  period.    SiugruUr  maps  are  sometira* 

—and  a»special  pt'cnliantifs  the  following^  may  be  i 

of  tbt'  upper  or  lower  halves  of  the  field — and  cases 

becomes  ejccessivcly  narrow  and  re^lar,  and  with 

both  Tor  white  and  colei-s.     The  occurrence  of  ceii 

spinal  k'siun  has  been  noted.     Defect  of  color  s-eusc 

ability  to  recoffmao  ffrcen  is  usually  fli'st  lost,  then 

and  hUie.    The  proper  limits  of  recognition  of  the  i 

will  be  reduced  aiul  tliially  their  perception  gTaduall 

So-metJmes  the  flrst  color  lost  is  red— while  green  r 

what  direction  impairment  ai  the  field  first  appear 

nerve  ati-ophy  cannot  be  declared;  dilferent  autho 

)VSUlt,.S. 

In  these  cases  further  symptoms  due  to  the  s 
eventually  apiM-ar,  viz.,  trouble  of  the  bladder,  s 
constriction  of  the  body,  burning  of  the  feet,  men 
vertigo,  etc.;  while  the  lightning:  pains  will  have  e; 
before,  during,  and  after  the  nerve  atrophy. 

Atrophy  from  cerebral  causes  inclmles  those  v 
precedefl  by  pttpillitis.  and  of  vvhieli  the  causes  have 
mentioned,  viz.,  tumors,  etc.  (see  p.  603).  Ferha 
the  cases  are  of  this  type,  but  this  is  necessarily  i 
Among  other  causes  are  meningitis,  hydrocephs 
pressure  of  tumors  on  the  nerve  or  on  its  deeper  i 
tention  of  the  third  ventricle  pressing  on  the  chiaj 
of  the  optic  canal  by  periostitis  is  nr.i.  an  infreijiieiit 
which  cause  fissure  of  the  orbit,  or  of  the  canalis  o 
or  of  the  base  of  the  skull,  may  eventiKiUy  sh 
by  atrophy,  while  amaurosis  may  have  pn'ceded  it 
sclerosis  and  general  paralysis  of  thr  insane  (paresis 
The  latter  is  preceded  by  distinct  but  moderated 
tory  signs.  Embolism  of  the  retinal  artery  and  son 
hemorrhage,  or  embolism,  are  followed  by  ati'ophy. 
rhage  from  any  source  is  followed  sometimes  by  o; 
also  atrophy,  either  primary  or  secondary,  I  ha'' 
follow  softening  of  the  brain,  but  the  sequence  is  i 
also  cases  of  hereditary  and  infantile  atrophy  of  vs 
Sclerosis  of  cei-ebral  vessels  has,  Miiliel  thmks,,  imp 
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Atrophy  occui's  In  some  cases  as  a  primary  lesion  of  the  ner\'e, 
both  in  the  papilla  at  the  onsi'l,  nr  rctro-bnlhnr  and  suhsLHinontly 
exhibited  in  tlie  papilla.  Tbe  cundiiiun  is  analoi^oua  to  primary 
optic  neuritis.  Gcnural  diseiisus,  fuciEil  erysipelas,  diphtheria,  typhus 
and  lyphOHl  fevei-s,dialiett5S,  scarlet  fever,  menstrual  irregiilariliis, 
etc,  are  adduced  as  causes,  but  the  connection  is  vag"ue.  Many 
times  we  are  i^uite  untitle  to  assig'U  a  cause  with  any  assurance. 

Morbid  Anatomy. — in  the  medullary  or  parenchymatous  atro- 
phy which  we  have  with  ataxy  and  other  conditions,  the  medullary 
part  of  tlie  nei've  flbirs  diwip- 
peal's,  at  first  becoming-  pale 
and  varicose  and  interspersed 
with  cells  of  g^ranular  fat, 
which  will  be  especially  abun- 
dant in  the  cliiiisiu  and  trac- 
tus.  Amyloid  corpuscles  ap- 
pear and  more  numerously  in 
the  cerebral  parts  of  the  trac- 
tus.  After  a  time  the  nerve 
fibres  ai-e  reduced  to  an  indif- 
ferent structure  and  the  whole 
nerve  iMcomes  smaller.  The 
connective  tissue  becomes 
somewhat  increased,  though 
not  to  a  marked  dCKi-ee;  tlie| 
walls  of  the  blood-vessels  b^ 
come  thickened  and  their  cal- 
ibre reduced.  Few  fibres  or 
many  may  be  involved  and  in 
sectors  or  portions  or  for  the 
whole  length  of  the  nerve,  and 
likewise  in  its  cerebral  contin- 
uation. 

As  a  result  of  the  shrink- 
ing: of  the  constituents  of  the  nerve  Its  size  becomes  reduced  and  it 
opens  up  the  sheath  cavity  as  displaytnl  in  Fig-.  '2'IQ  from  Jae^fer, 
especially  around  the  papilla.  From  this  condition  the  formation 
of  the  shallow  excavation  of  the  disc  in  extreme  atrophic  states  is 
understood. 

Tlio  textiiral  chanp's  are  understood  by  the  flpures  from  Poncet. 

Fig.  '■i'il  shows  a  portion  of  a  normal  ner\'e,  Fig.  2)iS  shows  a  nei-ve 

which  has  passed  through  the  periwl  of  ititlammation  and  arrived 

at  atrophy.    The  case  was  one  of  locomotor  ataxy  and  liad  beei» 

blind  for  thirt.y  years. 

The  atrnphic  process  will  be  set  wp  by  dcstnictive  disease  of  the 
40 
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retina,  by  loss  or  extirpation  or  the  oyo,  nnd 
,vomJ  thi"  chiiisni.  (iudiU'n's  I'xperiuicnts  in  reuicn 
youn^  uuiuiaUt  liuvv  pluiiily  douioustnilcU  this  viXvc 
lianit,  lesions  of  the  cortical  hif-ht  ceutt-**,  or  the  It 
chiiism,  will  vcpj-  slowly  give  riso  t*  nciTe  ali-o| 
of  tmnors,  fom^n  ImmIIi.'s,  an<l  exiMhitton.  exhihil 
The  dL'^cuiliog'  procesn  ta  much  slower  than  is 

InterHtitial  atrophy  found  art«r  Innanimatic 
I'xhihits  a  much  largi-r  tlevi-lopinent  of  countH^ti' 
with  chukiug  oC  the  nerve  llbres.    They  lose 


Pis.  vr.-l.lnitfiMlnhMtUi:  t-afaMlhsor  0(M-         Fta.  at.— I,  lob 
tm-Uve  iinmn,  aviMtfaUag  Uw  bumUw:  S,  apttc      md  ndnroMd:  l 
iH-rtc  ribrc*.  IM  oU  pemms; 

dkDnHU)Uii>l: «.  I 
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cliani-i'd  inin  ronnwtivo  tissue.  A  ffn*at»'r  or  U 
involvi-il.  In  the  ivtina  the  layere  which  suffer 
and  ifj'ang'Iion  wlls.  while  the  iTinainin^r  hiy«*i-s.ai 

iVo^otfi'if. —Seldom  is  it  otherwise  than  bad. 
must  be  Riven  to  surrounding'  and  causative  cir'cunii 
the  nervo-losion  i.s  often  concomitant,  and  its  chara 
pendent  on  the  chief  atlection.  Certain  cases  ret 
sight,  and  they  arc  more  likely  tfl  be  the  intcrstitia 
mary  nfTection  is  in  thfi  connective  tissue.  If  the 
ease  has  eeasinl  its  activity,  iis,  for  exaniph*,  nienui 
ijiglit  ivinaiu,  this  may  even  improve  a.s  wcllasconti 
I  have  seen  several  such  ittst;iuces,  and  more  uspc 
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BuhJMts.     NettleBhip'  lias  published  Beveral  "cafies  of  recovery 
fi-oiii  ainaui'osis  in  younji^  chiUlii-ii." 

It  is  rij^Iit  to  emphusue  Ibe  statement  alreutty  luade,  that  pallor 
of  nerve  must  uot  be  luislaken  for  atrophy.  The  state  of  the  field 
and  tho  (piality  of  the  color-sense  are  to  be  duly  conslderefl.  One 
consolation  is  often  passible,  viz.,  thai  the  rate  of  progress  to  the 
bad  is  slow. 

It  is  atririiied  that  ruj^larconceiitric;  limitation  is  more  imfavor- 
alile  than  fields  of  iriTgular  outline  caust-d  Uy  deep  entering  antrles 
of  darkness.  It  has,  however,  been  shown  that  good  vision  within 
a  very  narrow  Held  is  sometimes  lonj?  preserved.  Cases  which 
show  a  similarity  in  the  irreg-ularilies  of  the  two  flelds  are  to  be 
traced  to  brain-lesion,  and  they  may  or  may  not  be  curable.  Our 
i^iorance  of  thf.  true  patliologj'  of  many  cases  should  restrain  us 
from  doo^matism,  and,  while  we  utier  only  the  truth  so  far  as  we 
know  it,  we  oujclit  to  hesitate  to  pronounce  a  doom,  which  many 
regaixl  as  worse  than  death. 

Treatment — The  first  indication  is  to  correct  any  and  every  de- 
parture from  normal  function  which  we  can  discover  or  control, 
in  nutrition,  sexual  org^ans,  lun^,  etc.;  also  to  coimieract  thu 
sypbilitic,  rheumatic,  or  ^fouty  diathesis,  and  scrofulous  tendeucies; 
to  diserimiuate,  so  fur  as  may  bt-  possible,  dist-ases  of  the  brain  and 
spinal  cord,  and,  even  when  there  may  be  no  token  of  syphihs.  Iodide 
of  potassium  in  hiffh  doses  is  justly  esteemed.  Under  these  heads 
are  included  many  possibilities  of  trBatment  suited  to  the  peculiari- 
tifs  of  each  case.  Minute  doses  of  "gray  powder"  are  much  in  use 
amonff  Knglish  physicians.  Corrosive  sublimate  in  waterj'  solu- 
tion is  also  a  useful  piTScription  for  chiUlreii,  giving  gr.  ^(,  or  gr.  igg 
for  several  monllis.     It  has  the  advantage  of  bemg  tasteless. 

Tho  tendency  to  attribute  locomotor  ataxy  to  syphilis  lends 
force  to  the  prescription  of  mercurials  and  iodide  of  potas.sium,  or 
iodide  of  sodium.  Many  times  the  ncr\'e  lesion  simply  follows  the 
general  malady  and  too  often  we  are  wholly  at  a  loss  to  know 
what  to  sugp^t.  An  the  optic  lesion  goes  with  the  spinal  disease, 
reference  rnay  be  made  to  an  important  ai-ticle  by  L.  0.  Qray,  ^V, 
V.  Mffiiaaf  Journal,  Nov.  lOth,  1889.  In  former  times  setons  and 
blisters  and  mosas  were  much  employed;  now  the  actual  cautery 
is  applied  to  the  scalp  and  to  the  skin  over  the  vcrtebrse,  uhen  tho 
brain  or  the  .spinal  cord  an>  thought  to  be  eongtyjted.  The  faradlc 
brush,  rest  in  bed,  etc.,  are  employed.  When,  however,  these  pro- 
ceedings have  been  tried  or  do  not  seem  to  have  any  cUiinis  for 
trial,  we  are  rcduee<l  to  tlu^  use  of  a  few  n'lnedios.  The  most  im- 
portant is  strychnia.  Nagel  has  the  credit  of  having  taken  it  up 
systematically  and  with  energy,  and  claims  special  beneflt  from  iba 
~'   ^nitw.  Opli.  8oc.  United  KiciKdoui,  v.  Iv.,  1884. 
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Ii\,"podermic  adininistratioti,  ^mug  of  the  sulpbatfi 
to  ^  gruin  once  daily  in  the  temple.  His  tnetbod  h 
adoptyd,  but  it  ss  to  tuany  patients  inapplicable, 
constant  atlondance  on  the  physiciau  wJiich  it  nee 
may  therefore  substitute  its  Lntfirnal  ELdministrati 
which  may  be  ^  or  y^  ^raiii  each,  and  grive  a  quant 
brin^i"  about  manifest  coiistilutlonal  symptoms.  Tht 
deney  to  cmmps  in  the  \e^  and  in  the  lower  jaw,  & 
and  aouietiiuea  exalted  nervous  t-xcitability.  The  ai 
to  obtain  this  result  will  be  dilferent  according  to  tl 
^raiu  daily  is  not  a  lar^e  amount  for  an  adult  male,  a 
\  g-i-ain  with  impuuitj'.  This  amount  is  to  be  gradu 
adding  to  the  number  of  granules  eveo'  third  day,  i 
&ympl4>]ns  appear.  When  the  full  effect  of  the 
reache^i,  tUe  dose  is  to  Ije  kept  up  for  three  or  four  w 
as  continuous  i^ain  is  obBer\-ed,  and  this  may  go  c 
montlia.  If,  after  three  weeks  of  stryclinia-syrapto 
ment  in  sight  is  discoverable,  the  remedy  may  be 
a\Tiilinf?'. 

Another  remedy,  which  is  less  positively  eflectlv* 
esteiit  useful,  \%  phosphorus.  It  is  souietiiues  g-iven 
It  is  not  advisable  to  push  it  to  the  production  o 
s\Ttiptoti!S,  apd  it  is  not  usually  carried  hig-her  thai 
A  conibinatioti  oi"  the  following  kind  is  a  tonic  of  h 
for  these  eases  and  in  many  debilitated  subjects.  It 
of  both  remedies. 

IJ  Acid,  phosphorici  dll., 

Strj'chnisB, 

Take  thirty  drops  in  water  three  times  daily. 

The  proportions  may  be  varied  as  desired. 

As  to  zinc  and  nitrate  of  silver,  I  can  say  nothii 
ence.  Cod-liver  oil  is  often  helpful,  but  not  as  a  spec 
nia.  Quinia  and  iron  are  many  times  indicated. 
failed  to  vindicate  its  pretensions  to  any  real  valu 
its  capacity  for  exciting  phosphenes,  it  fosters  the  h< 
lous  incurable. 

Stretching  the  optic  nerve  by  a  strabismus  hook 
the  globe  has  been  practised  (Wecker),  but  it  has  nc 
value. 


AMBLYUPU  A>'D  AMAUROSIS. 

TirESE  tprms  dfsigTintc  certain  cases  of  partial  or  total  loss  o 
si^ht  wliicU  (io  not  present  any  visible  intraocular  K'sioris.  Aiiiaiiff 
tht'in  ix'tro-bulliar  neuritis  in  any  of  Its  forms,  intlanjinalory  or  toxic, 
is  not  included.  Henci-,  we  omit  thosn-oalled  alrohol  and  tobacco 
umblycpia..  Neither  do  we  put  hemianopsia  in  this  eategor^'.  We 
U8«  the  words  to  desigiiatw  couditious  whose  patholog-y  is  not 
known  or  which  may  be  functional  in  character,  to  use  an  expix'S- 
sive,  though  va^is  term.  Thei'e  ma^'  be  limitation  of  the  Hold,  or 
scoiomata,  and  lass  of  color  sense.  Some  cases  are  permanent, 
some  art;  transient.  With  tiie  advance  of  our  knowled^a',  we  shall 
inaki'  li'ss  fnHiui'nt  UHC  of  thest;  terms.  For  example,  wo  stH-ak  of 
urtemic  or  diabetic  amr.urosis  and  amblyopia,  or  of  that  winch 
occurs  in  pregnancy, of  reflex  amblyopia,  etc.,  and  as  colloquialisms 
they  mv  justified.  But  eerebriil  cases,  for  example  those  with 
lesion  of  the  occipital  cortex,  ai"e  excluded. 

What  we  may  include  in  our  catalog-ne  of  amaurosis  and  am- 
blyopia will  be  such  conditions  as  tho  following:  1.  Tranmattc.    2.  , 
By  lightning-.    3.  Hemorrhage,  local  or  general.    4.  Toxic,  from 
which  we  have  excluded  alcohol  and  tobacco.    5.  Ura?mic.    tJ.  Dia- 
betic.    T.  Hysterical.    S.  Migraine.     9.  Rtllcx. 

Some  cLi.ses  will  for  a  time  bo  reckoned  as  amblyopia  until  a 
later  stage  shall  show  the  true  nature  of  the  disease,  llie  patho- 
logical lesion  may  lie  in  some  special  cases,  1st,  in  the  retina  over 
limited  or  more  extensive  portions  and  for  months  escape  ophthal- 
moscopic detection.  It  may  also  exist,  :id,  in  the  deeper  pai-ls  of 
the  orbital  portion  of  the  optic  ner\'e,  or  in  the  chiasm.  3d.  In  the 
tmctiisand  itscontiniwition  in  the  brain— hut  these  cases  will  sooner 
or  Inter  exhibit  recognizable  tokens  of  atrophy  of  the  pnpilla  nyrvi 
optici.  4th.  Ajrain,  we  have  ceivbral  blindness  coming  under  some 
of  the  bonds  above  desi^nate<l  and  soiiie  denoted  ns  mental  blind- 
ness because  alt  i-ecoliettion  of  visual  iinpt-essions  as  well  as  ability 
to  perceive  them  has  been  obliterated. 

Traumatic  amhliiopia  or  amaurosis  is  either  a  provisional  term 
awaiting  the  development  of  the  true  morbid  st^itus,  or  it  msv'S 
simply  mean  that  we  ai-c  unable  to  discover  the  lesion.     The  tx-i*-"*^- 
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mattam  may  be  direct  or  indirect.     A  direct  blow 
sometiinws  cause  amblyopia  witliout  visible  tissue 
follows;  First,  immediate  rigid  conti-action  or  the 
been  noted  by  Berlin,  and  probably  by  others.     I 
cuiubi-r  of  timi's.    Tlie  contraction  is  to  the  smalj 
Bists  for  hours  the  most  vig'orous  usy  of  atropja, 
found  th(?  pupil  thai  ophthalmoscopic  examination 
sible.     Berlin  {Klin.  MonaishL,  XI.,  p,  4;i,  IST3),  w 
cuaaion  of  the  retina,  divides  these  cases  into  tw( 
those  in  which  ceuti*al  vision  is  motleratcly  impair 
^■0  !Vn)7  while  peripheral  sif^lit  is  intact.     In  a  fe 
fully  restored  and  he  thinks  irregular  astigiuatis: 
tliu  proper  explanation. 

Second,  Berlin,  1.  c,  describes  cases  of  direct  inji 
in  which  he  has  seen  a  spot  of  whitish  opacity  of 
point  opposite  tlu-  place  of  injiirj',  and  sometimes  a 
the  blow,  which  begins  t.o  appear  within  a  few  hou 
after  two  days,  witli  rcstoitition  of  vision.  I  have  i 
und  it  must  generally  be  Houg-ht  at  the  exti-eme  1 
thalmoscopic  field.  Knapp  has  reportCHi  cases. 
uiHin  nihhitH  he  always  found  a  subchoroitial  her 
hituation  of  the  retinal  opacity.  Auh  {Ar*:kivt 
Otvl.,  vol.  II.,  173)  reports  a  case  of  nietamorphops 
which  implies  disturbance  of  the  retinal  elements. 
inniimuruble  coiuplicatiors  of  such  injnries  in  oth 
plobe,  such  as  heniorrha^s,  irido-dia lysis,  distort] 
etc.,  but  they  art-  nut  now  under  consideration, 
sni'e  iin  thii'  eyeball!  -wiU  cause  blindness.  TestJ^lin 
niiin  who,  when  drunk,  lay  for  many  hours  with  1 
upt>n  his  hand.  Graefe  cured  a  case  of  severe  bleph 
had  lasted  <'leven  months,  by  section  of  the  sujir 
and  till'  ehild  had  become  almost  blind.  In  the  coi 
sij^'ht  returned.  simpJy,  as  Graefe  believed,  bccai 
Tvas  ^e]no^■ed. 

Another  class  of  cases  are  due  to  indirect  injur 
optic  nerve,  either  in  the  orbit  or  in  the  brain,  ha? 
An  explanation  is  to  he  given  of  not  a  few  cases,  wh 
forwai'd  l\v  BrrlJTi  in  the  Heidelberg  Ophthalmic  Oi 
the  elTect  tlubt  fissure  of  the  roof  of  the  orbit  is  fa 
than  is  generally  supposed,  and  it  extends  often  tl 
foramen  or  ihrough  the  sp!u'nuidal  Assure.  To  disc 
mater  must  he  stripped  from  the  bone,  which  is  n 
autopsy,  and  it  was  found  by  Dr.  von  Holder  to 
per  cent  of  tlii>  casos  of  fracture  of  the  bjise  of  the  s 
by  hemorrhage  into  the  optic  sheath,  or  by  lacerat 


or  the  nerve,  si^ht  would  be  injured,  and  atrophy  might  ensue, 
wliile  for  a  long  time  i:o  si^s  couUl  be  seen  within  the  eye. 

Apiirt  from  these  c'dses,  to  which  reference  will  he  agnin  ma*io 
wlien  speaking  of  lesions  of  the  orhit,  the  nerve  can  sulfer  serious 
injury  by  contusion  within  the  canalis  opticus,  and  heuiorrhuj^s 
are  quit^e  likely  to  take  place  here  where  nuuici"ous  vessels  come  in 
to  supply  the  nerve.  Within  the  category  )iow  discussed  will  come 
the  cases  wiilch  sometimes  have  btten  called  reflex  amaurosis  by 
injury  of  the  supra-orbital  nerve  as  it  passes  through  the  supra-orbi- 
tal foramen.  Not  now  deciding  the  point  of  possible  retlcx  jntiur-nce, 
it  is  certain  that  some  of  these  eases  are  fully  explained  by  fissni-c 
of  the  orbital  roof  and  conKe(|uent-  injury,  dii-ect  or  indinn-t,  to  the 
optic  nerve.  Analogwus  to  this  lesion  is  the  followinj- case  in  my 
own  experience: 

A  very  larg-e  man  fell  into  a  hole  in  the  street,  and  struck  the 
outer  edge  of  one  orbit  on  tlie  pavement.  He  lost  st^'ht  in  the  eye 
of  the  injured  si<le  immediately,  and  urt<?r  a  few  days  the  o[)poBile 
eye  became  very  amblyopic.  In  neither  was  any  lesion  to  he  seen 
by  the  ophthaUnoseopt^  A  fls.suiv  of  the  orbit  probably  ext^'nded 
to  both  sides.  It  is  important  to  in(|uii*e  for  bleeding'  of  the  nose, 
and  to  search  for  sul>coiijunctivaI  ecchyniosis,  whicJi  may  come  to 
view  several  days  after  the  injury.  Both  these  si|?na  would  be 
strongly  indicative  of  Ilssure,  but  would  not  be  indispensable  as 
symptoms. 

Penetrating  wounds  of  the  optic  nerve  are  rare,  but  two  un- 
questionable instances  have  fallen  under  my  notice,  in  one  of  which 
proof  was  found  in  the  imniedi.ate  and  total  loss  of  sight  and  in  the 
nphthnlraoscopic  appearances  of  the  optic  nor\-e  (see  pag>;687.)  Of 
course  sucli  case-s  are  not  samples  of  amniirosi.*!,  which  wo  now  are 
discussing,  but  they  may  explain  some  other  cases  wherein  total 
loss  of  sight  followed  a  trifling'  injury  (Haas,'  by  penetrating'  wound 
with  a  table  fork)  in  whicli  no  lesion  could  be  sMn. 

Traunuilic  amblyopia,  or  amaurosis,  may  occur  through  a  ^reat 
variety  of  injuiies  of  the  skull  or  brain,  to  which  no  due  can  be 
found  should  the  patient  survive,  but  in  which  some  disorg-.miza- 
tion  of  tissue  imdouhtedly  has  occurred  to  structures  concepne<t  in 
vision. 

Concussions  of  the  spinal  cord  may  cause  loss  of  sight.  More 
than  twenty  years  ago  1  saw  a  man  who,  by  a  railway  collision, 
n'ceived  a  sudden  and  seveiv  hlow  upon  tlic  lower  end  of  the  sjiine, 
whose  force  was  transmitted  m  the  hue  of  the  vertebne  directly  up- 
ward. He  suffered  extreme  pain  at  the  base  of  the  skull,  and  along 
the  spine,  while  his  sight  was,  as  I  remember,  about  ^%,  and  the 
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visual  fldds  wcm  contracted  tu  a  space  whoM* 
thirty  dojirroni.  h\  both  cj-l-k  Ihctx*  was  ex1  rtMne  hj 
oplic  disc,  both  in  Vhe  lar^  uiiU  smiill  vvsswls.  I 
wtM.'k.s  thu  condition  reinained  uDcliiitist^d.uiitl  I  do  i 
Unally  tuniud  out.  In  this  case  a  parulysii*  of  tl 
sytiipathetic  iniphl  wpII  bo  assumed  iis  the  cause 
ddation.  Wliul  caused  Die  i-xtivnie  Uinitalion  of  Ut 
conjectural. 

LoRs  of  sifjUt  by  concussion  or  the  spinal  cord' 
Bhclisen  in  his  treatise  Ltj^i),  anil  l;ii;^o,  and  In  hLs  d: 
visual  ufTvctions  is  much  that  is  in-eluvaul  and  u 
writei's  have  contributed  to  this  subjtvt  under  th 
malic  He»ir(*ses.  Charcot,  Oppeidieim.Strumpol,  Da 
upon  the  subject,  and  a  paper  by  P.  C.  Knapp,  in 
and  Surgici.ll  Journal,  Nov.  Isi,  18S8,  covurs  Ihi 
gently.  A  case  re[>«rted  by  Bolaiid '  grivt-st  the  r 
bappenini?  in  such  casi-K:  vie.,  ob  an  immediate 
vision  (not  always  present,  and  ts  traiisieut).  coi 
Holds,  and  monocular  diplopia.  In  Boland's  case  t 
the  fleld  was  in  only  one  eye.  The  monooiilar 
away,  but  the  retinal  allection  remained.  Concus 
woulil  appear  to  bo  the  only  explanation  of  the  dl] 
contracted  Held  may  he  accounted  for,  perliaps, 
pressing-  on  the  nerve.  In  some  autopsies  niinai 
liave  been  found  scatiei^  in  the  brain.  Cases  of 
pi-eat  importance  in  ibeir  medico-Iepal  relations  be 
often  after  railway  accidents.  Unhapjuly  iHN^ausf 
atx>  almost  wholly  subjective  and  the  teniptutio 
and  exa^R-eration  >irreat,  the  physician  is  compelled 
tific  and  sonn-what  sceptical  examination,  to  jnsti^ 
in^  an  opinion  about  their  gtinuinencss.  His  opinloi 
solicited  in  aid  of  a  claim  for  (!om|M>ns:ilion  fur  all 
other  injuries.  While  visual  lesions  may  W  pruduc 
for^'t  tile  possibilities  of  malingering.  fl 

I'roijmmin  in  traumatic  amblyopia  and  am^M 
the  mild  cases,  while  for  seveiv  injuries  of  I  he  urbili 
the  brain,  or  Ihe  spinal  cord,  it  must  be  g^iarded.^ 

Treatment  at  fli'st  will  be  such  as  the  speciaPI 
jury  call  for,  and  when  the  primarj*  symptoms  hav 
may  be  hail  to  strychnia,  either  by  injei'tion  or  I 
The  mild  cases  of  ti-aumaiic  amblyopia  will  gt't  wel 
within  a  few  da^-s  (see  case  in  Hirschber^,  Ceni 
1S81,  p.  100;  by  Reich,  neuro-ivtinitis  partialis  aft*i 
— recovery;  also  see  case  in  Qoweiv,  p.  3]g,  fractun 
'  Borton  Med.  SutR.  JourniO,  Nov.  10th,  18^ 


[a>ss  of  Kight  by  stroke  of  ligkining  lias  been  recorded  in 
many  instances  and  the  lesions  are  tlivei-silled,  viz.,  burn  of  the  skin 
and  liair,  and  of  the  cornea,  ptosis,  especially  production  or  cataract, 
whose  niatnration  maj*  bo  rapid  and  is  apt  to  befjin  at  the  posterior 
polo;  sometimes  iritis  and  other  inflammatory  conditions,  and  ab- 
solute amaurosis  not  accounted  for  liy  otiier  lesions  and  occurrinjr 
vi'iy  oarly.  In  other  ca«es  neur'o-n-tinitis  and  pai-tial  atrophy  of 
the  nerve  have  been  discovered,  as  well  as  mydriasis  and  paresifi  of 
accommodation,  and  we  therefore  refer  to  such  injuries  simply  to 
call  attention  to  the  liability  to  implication  of  the  nerve  and  retina 
with  or  without  conjunction  of  other  lesions.  For  careful  report, 
aec  case  by  Laker  {Archives  nf  Opktfial.,  Am.  ed.,  vol.  XIV.,  p. 
181,  ISSJ,  and  Buller,  Archives  of  Ophihat.,  XVII.,  2,  131,  18SS, 
and  Leber  Graefe's  Archiv,  XXIIL,  3,  255.) 

Atnblyvpia  or  Amauroitiii  from  Qvneud  llemorrhuye. — Tills 
subject  has  been  elaborately  pi-esented  by  Fries  in  an  ijiau^rural 
dissertation  (Bcilagreheftzu  A'/iniscA^  Jfo/ia/sfoMV-.^ehendcr.  IHTii), 
based  nix>n  106  e^ses  recorded  from  1*541  to  18Tii.  A  number  of 
instances  have  been  published  by  other  observei's  since  Fries.  Tbo 
»mii  of  the  matter  is  that,  after  severe  hemorrhui^e,  loss  of  si«-ht 
sometimes  takes  place,  anti  may  be  immethate,  may  be  withm  a  few 
days,  or  be  deferred  as  late  a.s  the  eighteenth  day.  In  a  number  of 
casts  si^s  of  neuritLs,  or  retinal  hemorrhas^',  or  of  retinitis,  or  of 
atrophy  of  the  ner\'e,  were  found,  while  in  other  cases  no  visible 
lesions  appiuired.  The  patliolof^icul  connection  between  cause  and 
effect  is  not  unrlerstood.  The  soui'co  of  the  bleeriinp  may  he  most 
various:  most  often  it  Is  from  the  stomach  and  intestines;  next  in 
frequency;  it  comes  fi-om  the  uterus  either  in  childbirth,  fi-otn  abor- 
tion, or  during  menstruation;  it  may  be  from  the  lunj^s,  the  blad- 
der, the  urelhr.T,  or  by  venesection,  or  by  injury-.  The  last  is  the 
least  common  cause.  It  is  sometimes  attended  with  peculiaritiea 
in  tile  visual  Held,  such  as  Irregular  defects  or  scotomata.  In  9(t 
percent  (Fries)  both  eyes  aiv  nlft^Jted;  in  4T  per  cent  the  loss  of 
si^ht  is  permanent,  the  pupils  being"  dilated  and  penrcption  of  lig'ht 
wanlin^r;  in  ;U  per  cent  there  was  improvement,  and  in  some  of 
these  eases  this  occurriHi  in  only  one  eye;  in  21  jier  cententii-u 
recovery  was  obtained.  The  time  u  hen  recovery  si't  in  was  van- 
able,  that  is,  from  a  few  hours  tu  three  or  four  months,  and  in  one 
case  to  nine  months.  The  patholojrical  appeai-ances  would  natu- 
rally have  ^freat  influence  on  pro^iosvs,  and  in  the  ha<i  cases 
inflammatory  signs  ait;  most  pronounced. 

A  lady,  52  years  of  a^%  under  my  ott-n  observation,  in  whom 
uterine  hemorrhages  wei>'  of  the  j^ittatest  severity  and  for  which 
ovariotomy  was  undertaken,  had  choroido-i-etinitisand  retinal  hein- 
orrhaireB,  but  the  great  factor  in  the  loss  of  vision  was  proved  to 
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Ik*  tlip  general  doprpciation  by  tin-  loss  of  l)1uod,  because  during  » 
period  of  monllis  when  the  htMiiorrhatri's  ri;ased.  vision  notably 
Unproved,  and  ag:iin  n-cedcd  when  the  bleetlmp'  n*curn*d — -mean* 
time  no  intraocular  change's  could  be  delected  lo  account  for  Ih 
variation  in  si^ht.  Subsequent  lo  wTiting:  the  preceding?  lines  adi 
ditional  loss  of  si^ht  ensued,  as  the  effect  of  atrophy  of  the  chorottl 
and  ivtiiia  at  the  region  of  the  macula.  This  was  evidently  th^ 
consequence  of  impoverished  nutrition  and  sg^iftud  coarse  le»iou: 
succeoding  the  flner  ones  wbiob  had  fur  su  lung'  a  time  inipatred 
vision. 

In  a  case  refwrieil  by  Zii>^ler,i  at  the  autopsy  there  was  found 
fatty  desreneration  of   the  optic  nerves.    See  also  HirschberB'  li 
CentruthUiti /.  Aufjenhtifkumie. 

Treatment  will  be  modilied  by  tlie  gi?neral  condition  of  the  pa- 
tient and  by  the  stuircf  of  the  bleeilnigr.  The  mast  clllciont  moan: 
of  aiding  recovery  are:  first,  the  vi°rorous  us»!  of  strychnia  by  injec. 
tion  or  by  the  stonuich;  eiecond,  by  fjalvanism;  third,  by  dry-cup 
pins:  about  the  temple;  and  fourth,  by  ^'uerul  invi;»oi*ation,  to 
ituprove  the  action  of  the  heart  umi  the  quality  of  the  hh)o<l.  Thia 
includes  iron,  dijjilalis,  cod-liver  oil,  quinine,  etc.  That  the  si^rhb 
does  not  mure  fn^quently  suiter  by  lar^t*  loss  of  blood  is  in  iiart  dim 
to  the  compar.»tive  independence  of  the  intraocular  circulation  as 
conipaifd  with  the  systemic ;  but  this, of  couree.  is  only  true  witliid 
ctM-tain  liridLs.  Gowers  ("  Medical  Ophthalmoscopy  ")  has  condensed 
many  of  the  observations  on  this  subject  (see  pp.  184-188),  1879, 

So  called  fimhlrfnpiii  ex  anopitin  in  .straliisiiuis  has  advocates 
{I^eber  and  Theohald),  and  within  vei-j-  narntw  hinits  may  b« 
conceded,  but  it  will  be  left  out  of  our  category.  On  the  othei* 
hand  cungt'uffuf  iimhbjopia,  ceulral  or  g-i'nera!,  is  not  nire.  Tho 
term  is  often  usml  as  a  synonym  for  reduced  vision  and  in  this, 
sense  has  no  pathological  meaning*. 

Toxic  amplt/ftpfa  and  aniaurfisi's  includes  many  pemiciona 
causes.  Alcohol  and  tobacco,  which  i-xcite  a  pecuharpartial  neuri- 
ti.s  have  been  discussed.  We  have  besides  lead,  to  which  reference 
has  been  made,  and  osmic  acid,' which  besides  s^'veiv  irritation  of 
the  conjunctiva  caiisi^s  jrreat  and  sudden  auihlyopia.  Kitru-benzol 
contniniug  aniline  is  another  toxic  agi>at  (sec  cnse  by  Litter,  in 
Hirschberg-'s  Ce»fra/6^i^/,  p.  118,  April,  1881);  the  patient  was  in 
coma,  and  the  surface  of  the  body,  as  well  as  the  eye-^Tounds,  wero 
mt«nsely  blue.  Silver  and  mercuri*  are  said  \v  cause  atnhlyopui; 
likewise  sulphide  of  carbon,  ns«*d  in  the  manufacture  of  india-rublier 
— in  which  lead  also  is  used  (see  "Report  of  Case  on  Bisulphule 
of  Carbon."  Trans.  Oph.  Soe.  United  KinKcloin,  1885-1886). 


'  Purlw-hritlv  der  3l«>di7iti.  18S7,  Nov.  15tfa,  p.  ?3S. 
•Noj-ws  Tran*.  Aiu.  Ophth.  Hoc.,  18SC 


Quinine,iti  largo  doses,  has  had  tlie  sumo  resultj  as  ri,*poi-t«l 
by  Graefe,  lHh7,  Voorhtes.  Ti-.'ins.  Aiiicr.  Med.  Assoc.,  p.  411,  \tM% 
Rntvsa  ;iml  flrtiiiin^,  and  otluTs.  Grfming-  coiiclndi's  his  arlicli*  on 
quinine  umuurusis  (see  Arvh.  of  Oph,,  p.  SI,  March,  1881)  by  this 
statement:  "TJie  patii^nt,  after  lht>  in^iRtiun  of  a  »ine'Ie  dcse  uruf 
repeated  dost*  of  (juinitir  in  various  quantit.if^s,  siiddmly  IxToines 
totally  blind  and  d«ar.  Whik'  th«  deafness  disappears  witliin 
twenty-four  houi-s,  the  blindness  rernaiiis  |K'nnaneul  us  ivirai-ds 
peripheric  vision,  central  vision  jrradually  returning  to  the  normal 
after  some  days,  weeks,  or  months.  The  ophthalmoscope  reveals 
ischiPinia  of  the  retinal  arteries  and  veins,  without  any  inflam- 
malory  changf«."  By  others  it  Is  stjitcd  that  permanent  diminu- 
tion of  llie  vessels  and  even  their  obliteriition  occurs:  the  ner\'e 
bcin^  pallid,that  iHatrophic.  Color  blindne^is,  Hometimus complete, 
has  been  noted  by  Qriining,  Knapp.  and  Roosa.  In  one  case  cetiti*al 
scotoma  for  white  w:is  noticed  (lodko,  Hniuncr,  1.  c).  Tlterc  may 
be  permanent  limitation  of  the  Held,  while  central  vision  is  good. 
In  most  cases  complete  i*estoralioii  takes  place.  (S**e  "  UebiT 
Chinin  Aniaurose" — lnaug"ural  dissertation  by  liriinner — under  the 
Buspice-s  of  Homer,  Zurich,  IHyi.)  An  exceedingly  complete  sum- 
mary of  Cases  is  given  by  Atkinson,  Jmirnul  of  Ainer.  Med.  Assoc, 
Septrt.'inber  3Slh,  1889.     He  finds  the  first  r-eported  case  in  1841. 

Salicr/tic  acid  is,  by  Riess,  reported  to  have  had  tlie  same  effeet 
Full  doses  ofsantonine  do  not  Impair  sight,  hut  make  all  objects  look 
yellow.  I  have  nn  kuowh'dgeof  the  appearance  of  the  fundus  in 
tliese  cases.  In  regtiixl  to  lead,  we  find  indaiiimatiou  of  the  nen'e 
and  retina,  atrophy,  and  also  umblyupiu  without  visible  lesion. 
There  are  also  cases  of  brain-lesion.  For  lead  amblyopia,  Ireat- 
nit^nt  by  iodide  of  potassiiim  gives  good  results;  for  inflammation 
and  atrophy,  the  prospect  is  unpromising. 

Urtsmic  amaurosis  and  amblyopia  dnc  to  kidney  disease  1ms 
been  re^fi'rred  to:  it  accompanies  :ind  .subsi<les  with  ot I ler  symptoms 
of  LdootE  pui^ioning,  viz..  pain  in  the  head,  epileptoid  Ut*>,  etc. 

Ghffosttn'a  sometimes  presents  a  chronic  form  of  amblyopia, 
vix.,  central  scotoma  for  ivd.  central  scotoma  for  white  light  nnn-o 
or  less  intense,  even  to  tittality;  ttiere  may  also  'x-  in-egu];n'  peh- 
pherical  limitations  of  the  field;  there  maybe  iieniianopsia  and  this 
can  subsec|uently  invade  the  whole  field.  Both  eyi-s  aiv  concerned, 
yi't  often  very  unequally.  The  aifection  may  disappi-ar  undi-r  suit- 
able constitutional  treatment,  yet  prognosis  will  hang  upon  the 
duration  and  seventy  of  the  amblyopia,  upon  the  conti-ol  wliicli  nuiy 
be  g:iined  over  the  general  muhidy,  and  upon  whet.lier  signs  of  optic 
nerve  ati'ophy  appt^r.  Even  with  evident  nerve  atrophy  valuable 
vision  may  Ions'  ^^  preserved.  See  Leber,  Qraefe  and  Sacmisch» 
vol.  v.,  8.  894. 
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Amaurosis  of  pregnanoj  has  been  r«,>forr«'»l  to,  and  that  it  m 
be  quiU^  indt'iH'mlciil  of  uraemia  so  far  as  uaii  be  disco vein;d.  In 
the  coses  dracributl  only  slight  lesiuiis  cuuld  he  found  in  the  c-yo 
jLTTouiuls,  but  ilu'  optic  norvcs  showt-d  a  tendency  to  atrophy.  Thia 
occiirntneo  has  been  known  tu  happfu  twicv  to  the  same  persoa 
It  is  very  ^rave,  and  has  iviiuii-ed  the  production  of  prcuiatui-c 
delivery  as  the  only  means  of  preserving-  sight;  and  this  it  ha^ 
acconiphshfd  (Lorins)-  Soo  pag-o  5^7.  Sudden  amaurosis  from 
suppression  of  menstruation  is  rcpoi-tiM^  by  Sanielsohn.  After 
typhus  and  typhoid  fover,  ui^lit  is  souietiuies  impaired  or  loBt^  and 
there  will  usually  lie  atrophy  of  thy  nerve. 

Hfjsferiv.ul  nmhltjopia,  or,  as  it  is  sometimes  called  retina] 
anipsthesia,  is  a  recognized  condition,  ynd  has  been  studied  bj 
Charcot,  L;iiiUolt>  and  olhei's.  It  is  temporary',  irreitrular,  and  at- 
tended by  other  hysterica!  symptoms.  Heml-anwsthesia  is  son:i& 
times  a  characteristic  of  the  cases.  There  may  be  only  one  cyfl 
aflfoctod,  and  but  one-half  of  the  fleld.  Tliere  may  be  only  centrj 
scoioma.  For  tlie  following  cases  I  am  indebted  to  Dr.  H.  Allen 
Starr: 

Dr.  Jas.  B.  N ,  40,  married:   e^^o(l  foiuilv  history;  no  syphDis;    Wfll 

UDtfl  ogp  of  27,  when  jiiMt  HiituftK|U4-ntly  to  iimrria^^e  l>e{>aiii<*  miliject  to  nocv 
tnmal  tittnclot  of  ft  peculiar  chftracter.  iwunlly  inituoo<l  by  lndi^j«tlon.  dur- 
ing which  )ie  Wduid  be  out  of  hU  hntid  and  have  to  b»  helil  down  jn  >>wl  tot 
fwu-  uf  IiijuririK-  hiiiiK«ir.  TUv  next  (liiy  hv  liiuj  no  rtK;i.ilIt>ctluii  of  hlti  xlnuiKV 
aatiuiw,  Th^we  attai-kMocTurriHl  about  once  in  twu  moiithe  and  were  lliiioulit 
to  be  epileptic.  Woe  treated  for  two  years  with  broiiiidt^i^  and  then  the  at- 
tucks  ceaiwU  and  have  never  returned.    \VIl^  jxTfeetly  welJ  fntuiogvof  3D  toitO. 

One  year  a^ro  after  »  liard  day's  work,  wlilJe  reading  fett  a  queer  »e])Mi1ion 
In  his  head,  and  found  hJuiseLf  blind  in  the  rleht  half  of  Itullt  vIhuhI  Acids, 
He  eallwl  for  hjx  wife  to  npply  t-uld  water  tu  liU  head  and  thU  iun>«le<l  the 
attark  at  onre.  Similar  attarkti  have  rnriirred  at  interviiLsof  »lx  to  «i£Ut 
woekji  during:  the  past  year.  Soinptiines  the  attack  of  honilanopfla  1«  pi>*« 
c«eded  by  au  aura  of  eolored  lifjht  (blue  or  re*l.i  or  "  i>nioke "'  iu  the  riKht  vinuiU 
Sold.  This  IB  Kuotrevded  by  blindness  limited  to  that  Held.  Hv  is  KUtv  thai 
he  does  not  lose  coiiiteiuiuneistf.  and  ttUukit  altiLcks  liuit  froui  thiw  to  ten  tutn- 
utes.  ?ic>  drowsiiieEui  ur  headai-he  folkiWH.  >'<>  vertiirn  wiili  the  attaok.  but 
head  tecls  full  at  the  tiino  nnd  eoinollmeK  there  Is  twitching  of  tlie  rifrht 
upper  eyelid.  He  dJrectM  his  wife  what  to  dn  lor  hiiu  during  the  atttu-k. 
Ha>4  never  fallen.  \o  Npaftn-i,  no  ftonnd,  xiiieil,  taj^te,  or  iiiMnhnew!!  duririK 
attiick,  nil  w<-aknf(i«s  after  attjui^k.  He  ii«  quite  mibject  to  headn(.'l)«>M  funl  hiU 
been  for  sevend  yejint — not  heiiiicrania.  Examined  .\pril  17th,  V  |S  no  hn^ufB- 
CJeney.pupiUnicdluin.  equal,  re^iet  noniially,  vbuiil  Qeld«  perfiH't  for  wluleaiid 
foreolura.  SeeB  red  and  KfHeu  clearly  fartmt  inlmtli  AcUIk  DIscj:  very  whJcc^ 
peifultar'torluouHarraiiKi'Uient  of  ve(«el»  in  both  di.'VH  and  a  white  patch  on 
outer  lower  quadri)Tkt(tliittwa«  Mvn  andRpokonof  by  Roo^a fifteen  ycar«  a^T»l. 
Tender  njKit  over  left  iwirletal  bone;  no  scar,  no  fnjurj".  Power  and  »WTw»tjun 
and  reflexes  normal.  Sxieech  perfect.  Hafl  taken  bromid««  toMitiimtiitn  and 
in  utentally  inert.  Phyhii-nl  ex;tniiiiHti(in  ne^tive.  ]«  in  a  xtnle  of  nieutol 
fear  and  general  ncura.^r.ltenia,  ref«u]t  of  worry,  anxiety,  and  work.    Dtutf 
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iiosis.    Cortical  cpU©p8>*.  dUeharce  in  left  owipilnJ  lgb«  arreetbiR'  hincttoo 

t4>iii|Kmu'tIy. 

M«y  Mill.     Copy  n1  letter  rweiveil  to-duy  frxmi  ubovt"  piuk>iit  ■ 

"After lunvj II ir  off  tlic  bniiiiideHaiii  you  hUKK^tcil  and  tiikitui;  the  iihueijlioriu 
artil  ami  strychnin  1  ft'lt  luufh  Iwtter— my  lipad  was  clcftrei^-but  in  nbtiut; 
n  wn'k  I  liml  an  atfju-k  more  st'vere  than  when  I  wiut  tuking  tliu  bromidfs. 
I  Utwif  lijul  rhn-e  sitifc  my  return,  averasinK  about  one  a  ■wpelt.  .  .  .  Tlio 
liint  attwk  1  had  yt?»tunluy  whili-  in  SJiy  ulllce.  1  loiiltei]  at  my  watch  and 
otmld  Hee  only  the  utinute  haiiil  wliinh  wa»  S3  luin.  of  — ,  I  could  not  Hoe  the 
huitr  liand.  but  knew  it  obould  lie  near  -3.  I  then  walked  t(>  wavhbowl,  turiHfd 
oti  the  cold  water,  wbk-h  was  ibe  riubt  Imitd  faucet,  altbouuh  I  could  not 
nee  it  (lean  jdwayw  aee  to  the  left  but  nut  to  tlie  ri^lit).  This  attaek  was 
nion?  sevt^iw  I  think.  For  a  time,  I  i-oidd  not.  fiee  auythint;.  After  n|)i*lyiiit( 
cold  water  to  iny  bead  1  lookeil  at  my  watcb  affiitn  and  found  ibrt'<*  iiitiiiitefl 
had  elapsed.  My  bead  felt  better,  a]thoU)^h  tlie  heininpio  condition  liad  iHit 
di}uip[ie.nre<].  Ici  about  flvt<  iiiitiiiii'M  I  i.'ould  xm-  botli  Hitit*"  of  the  dial  of  uiy 
watcb,  but  it  wits  fully  ten  iuiiiute«<  bi'fore  1  wiut  entirely  riK^bt  lui  re^ird* 
viNidii,  there  belnt;  aJi  hitenuittetit  coiiditiun  of  heuiiopia  whieh  I  have  not 
expurluiiix.'d  hefure."  All  three  attacks  have  come  on  after  hard  rc-iullng  or 
u«e  of  eyeH. 

Herbert  B ,  2ti,  Millie.  Father  nervous,  subject  to  neuralffia;  mot  lier  sub- 
ject to  sick  h(?adAches.  lias  had  »lck  hefuiachcR  occ/LHiomdly  ns  long  an  he  can 
reitieniber ;  noMypbilis ;  no  venereu.1 ;  ooc^u^ional  nuiKCulur  rbcuniittUni.  Always 
bjut  Ijeen  nen'ous.  Preseut  attacks  date  back  Hve  y»inr«,  formerly  jireceded 
»lt^k  lii-julacht*,  now  du  not.  He  Huddeiily  Meeit  yellow  epurkit  or  Hiuibcs  iu 
one  ludf  of  the  visual  field  of  botli  eyes,  either  to  right  or  to  left,  never  ia 
frtmt,  and  then  iti  a  "  few  tMHK>nd8"Tbe  i?intiiv  half  of  tliL- vii<ual  tlclil  in  which 
he  lias  seufi  the  (lu^e«  Ikjcouiiw  dark  for  a  "few  iniiintea,''  He  feela  diKy 
and  iM'wildere*!  at  the  time  and  as  11  about  to  faints  but  he  has  never  fainted 
or  falleii,  or  ]iai)  a  H]>adm  or  twitchint;  of  any  kind  an<l  in  [|,uite  sure  that  he 
has  never  lost  cnnwiouHncfls.  The  attackii  are  usually  accompanied  by  iialpi- 
tntfim  of  the  heart,  and  at  tiiue^  an»  followed  by  »cvcre  unilateral  headache, 
naui«.'fl,  and  vomiting.  DnrinR  the  attack  his  face  nuKheM,  and  bij*  head  fnel* 
full.  He  can  arrext  the  attat-k  and  (Uiiiitiii>h  tin*  after -eneL't*  liy  puttitiK  bin 
f«et  In  vwry  hot  water  at  once.  He  knows  of  noc^utie  for  the  attack.  The 
attacks  occur  about  once  a  week,  thoui;h  the  Intervals  viu-y  in  leuKtli.  1)1- 
Bestiun  good— no  Qatuleiioe — bowels  rcKuhir.  Urine  fntt  fnjm  albumin  and 
flngar.  and  paKised  in  [loruial  auiount,  no  exccM  of  uric  acid,  no  oialateui,  no 
cardiac  or  pulmonary  diseaae.  Xo  di«turbaiire  of  >M!n.sjit]on,  co-ortliuatlon  or 
motion.  Reflei;ei>  normal  ami  equal.  No  ataxia.  Pupilx  «qual,  ax*  widely 
dilated,  retu-t  promptly  to  light  and  In  aceonimodation:  V  jg  in  each  eye. 
Adduc.  W,  abduo.  C,  i"  eeophoria.  no  byporphurio.  It  a  **er>'  tall,  thin  young 
maifc.  poorly  nuuriBbed,"overgrtJWu."  Weiglic  147  Iba.  Vi»uttl  Quids  normal 
for  light  lUid  white,  uolont  not  te»te<l.  Say«  he  can  always  (tee  well  excepting 
during  attack.  He  fearn  Insanity,  has  worried  much.  1«  a  clerk  at  de«<k, 
writing  10  to  II  hour))  dally.  Saytt  he  Is  becoming  Irritablo  and  forgotful. 
Present*  no  mental  symptonm  during  examination  and  memory  of  illnean  I« 
good.     Examhiation,  May  ISrh.  IKKH. 

Meiffnojtiti. — In  a  lK»y  of  neuropathic  constitution  hereditary  migraine  at- 
tacks have  duvelo(M>d  of  paralv-tic  variety.  The  prc*ent  attacks  are  of  a  mi- 
graine nature— VBHo-motor  in  character  and  not  true  epilciwy. 

Other  oyc  diseases  liuvtj  been  shmiUited  in  thesu  cases,  viz,, 
glaucoma,  and  for  this  iridt.'ctoniy  was  once  done  by  Cuiguet.   Prog- 
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nositt  JSfTOod,  and  U-tf^tment  must  not  be  too  sHriotis.    The  mail 
question  is  diagmasls. 

Undpr  tli«  name  of  (tmatimsis  finjux  cases  of  total  loss  of  sig-lit 
without  ophthalmoscopic  fliuliii^fs  u[i(l  without  hysteria  have  boei 
recottled  and  we  can  give  vi-ry  Liltli;  account  uf  their  etiology-.  Sei 
Siipll.  Ophthalmic  Rvvit^w.  vol.  i..  p.  IW,  1S8?. 

Spasm  o/  the  retinal  vesselH  or  migrmne,  %co%om^  scinlillan^ 
has  Ijecn  described  elsewhere,  pajofe  546.  In  these  case's  the  Ic^sioi 
is  ill  the  retina,  not  in  the  brain  as  in  above  cases  of  Dr.  Starr,  jin^ 
it  can  be  observed  by  tho  ophthatmo.scope. 

One  eautioii  should  be  observed  in  these  cases :  not  to  cunroun< 
attaclvs  of  inetrriin  with  the  temporary  olj^euratioas  ivhich  occur  in 
g-lauconia.  For  this  ii-ason,  the  teiisiuii  of  the  ^lobe,  Iho  state  fA 
the  optic  ner\-e  as  to  excavation,  and  the  limits  of  the  Held,  must  b< 
exactly  deterniint'd. 

Dyslexia,  parafexia,  alexia,  are  terms  douoting  certain  bin* 
drances  to  vision  which  do  not  consist  in  impairment  of  visua 
acuity,  hut  in  want  of  capacity  to  read  at  all  or  to  read  correctly: 
A  person  hnviii;;  dyslexia  has  tmrnijil  acuity,  and  can  read  a  few 
woi^s  correctly,  then  suddenly  puts  down  the  book  and  cannot  b4 
induced  to  i^u  on.  There  is  no  pain,  iiu  indistinctness,  no  fatigue^ 
but  the  power  of  attention  and  re;Kli[l^'  is  exhausted.  It  makes  nd 
diflei-ence  whether  lie  road  aloud  or  to  Ijiraself,  he  camiot  proceed 
A  careful  examination  excludes  all  refractive  or  other  functional 
error,  or  these  may  bo  perfectly  corivet-ed — hence  the  case  dllTers 
entirely  from  asthenopia  with  which  it  may  be  cojtfounded.  Berhn  • 
rejiorts  hIx  cases  and  refers  to  others.  Iti  almost  all  there  wcr^ 
symptoms  of  cerebral  disease,  and  in  six  autopsies  lesions  wer4 
found  in  the  left  hemisphere  not  far  from  the  third  frontal  convolu- 
tion (Bi-oca's  reffioii).  In  parah'xia,  the  patient  substitutes  wrong 
wortis  for  those  he  means  to  use.  In  alexia  he  sees  but  cannot  read 
the  words.  Tlie  last-uauiwl  condition  is  part  of  the  disease  called 
by  Muuk  nieut;*!  blindness,  which  consists  in  the  loss  of  memory  o 
words  or  symbols  describing-  objects,  and  depends  on  Injuiy  in  ih( 
coit^^x  of  the  occipital  lobe  near  the  g^Tus  annularis.  It  may  hi 
associated  with  ag-raphia,  inability  to  writhe,  and  other  lesions.  Se< 
tivatises  on  cerebral  disease  under  forms  of  aphasia,  etc  {e.g^ 
Wernicke.  "Gehiniki-ankheiten,"  Bd.  1.  p.  .IHS). 

Mental  or  ps.vcliie  blindness  has  chiedy  been  studied  by  experii 
ments  on  animals  and  it  is  not  yet  clear  whether  it  can  be  ascHbet 
to  lesion  of  a  particular  part  of  tlie  occipital  region.    According;  tc 
Michel  it  sometimes  ensuos  n  ft-er  violence  to  other  pai-ts  of  the  bmiq 
and  also  art«r  simple  loss  of  the  cerebro-spinal  fluid.    Discrtmiiia< 
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lion  bt!twe«n  true  cortical  blindness  and  psychic  hIindneHS  is  not 
always  easy,  rus  is  illustr.iU^d  by  a  case  ifporU^d  by  ScUiuierliiig  from 
Ari-hivf.  Paijrhiairie  in  Zi-lieiitler,  October,  18813. 

Thti  €Oij:iiaU'  siibjifi'tK  uf  illiisiun.s  and  liallucinations,  loss  of 
memory  ot  faces,  etc.,  concont  thu  mental  concepts  and  processes 
which  aiv  associated  with  vision  and  we  have  little  Imowledffe 
about  their  palholoffj*. 

Hrmeralopiu,  niijht-hliniiness,  denotes  unduly  reduced  \ision 
on  the  approach  of  ni^ht.  The  word  nyctalopia  which  iins  been 
usud  ill  tlie  same  sense  is  now  discarded.  This  condition  must,  not 
l>e  confounded  with  varieties  of  ivtinilis  pig-mentuKa,  in  wliieh  the 
same  symptom  occurs  and  both  may  bo  hercdit^ii-y.  Prolonged 
exposure  to  bri^'ht  light  will  occasion  this  torpor  of  the  ivtina,  as 
well  as  the  opposite  statu  of  exalted  sensibility,  hypeneslhesia. 
Henieralopia  unconnected  with  recognizable  lesion,  such  as  choroi- 
ditis, detached  ivtina,  etc.,  is  sometimes  epidtMnic,  it  happens  lo 
soldiers  on  the  march  under  a  hot  sun,  to  travellers  in  the  tropics 
and  In  the  arctic  zone,  to  glass  bloweis  and  others  who  work  befoi-o 
furnaces.  Color  sense  and  peripheral  si^^ht  will  lie  reduced  in  cei'- 
taiii  easL's,  but  often  not  at  all.  It  is  noticed  that  insufficient  or 
poor  food  is  a  factor  in  the  disease.  The  pei-sons  see  well  by  day, 
but  when  the  light  is  ivduced  below  a  certain  degree,  whether  by 
nightfall  or  artihcialty,  their  \*isiou  is  far  worse  than  it  ought  to 
be.  Sailors  designate  this  condition  as  "moon-blindness,"  and  at- 
tribute It  to  lying  on  deck  in  the  moonlight.  It  often  attends 
scurvy.  S*w  Leber  in  Graere-Saemlsch,  vol.  V.,  p.  994;  .-IrcA.  o/ 
OjihthaL,  vol.  XIL,  p.  100,  1883. 

i^iou--btiniinesa,As  it  is  called,  is  a  mixed  condition, consisting  of 
mtensu  photophobia,  spasm  of  the  eyelids,  conjunctiva]  and  corneal 
irritation,  and  sujuetiiues  cheiuosi&.  bee  case  of  Keratitis  un  \u  ">hii. 
The  blight  glare  and  the  severe  cold  combine  to  cause  the  condition, 
and  the  treatment  consists  in  soothing  applications  to  the  lids, 
warm  water,  with  a  little  tinct.  opii,  protection  by  shades,  go#j>rlus, 
veils,  etc.,  or,  if  possible,  shelter  indooi-s.  Some  of  the  cases  exhibit 
ana'stliesia  (torpor)  of  the  retina,  and  sinue  undue  sensibihty.  For 
the  c;ises  of  ordinary  idiopathic  hemenilopia,  prolonged  exclusion 
from  light,  «ith  good  diet,  and  in  many  cases  antiscorbutics  or  cod- 
liver  oil,  will  almost  surely  afford  relief. 

The  occurrence  of  asthenopic  or  reflex  amblyopia,  especially  as 
displayed  in  peripheral  or  "spiral"  restrictions  of  the  Held,  has 
been  refem^d  toon  pJigc  197  (Wilbrand). 

A  kind  of  refiex  amltlyopift  coming  from  irritations  of  the  teeth. 
I.e.,  of  branches  of  the  llftli  pair  of  nerves,  has  long  found  a  place  in 
text-books,  hilt  alt  svieh  castis  demand  rigid  investigsiliuu  (which 
most  of  them  will  not  bear)  to  es^abhsh  their  verity.    I  have 
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kaftVtt  |ttiti  in  th«  <-v«  to  4«pcwl  on  the  irritation  ot  a  "  n-isdon 
tODlk  IhU  th»  does  not  «i^ify  amblyopia.  IT  the  dtrntal  sya 
%0m»  Arv  s»*\vrv,  a  cicut*  stuU.v  is  difllculi,  and  if  prrjinetnc.  op 
th&lmvw^N>lu«\  Jktul  the  \-ant}u»  visual  tfst«  iiif  wanting-,  we  m 
ntpknt  thv  iMcuant  of  tbip  paticats  with  judicial  heeitatiou.  H 
lt»ow  lte%  vithin  Uit<>  x-Murs  the  number  of  sucti  cases,  cnxlibly  i 
yK)r««d,  iMk  in»WniUL.v  UnaintehiNl.  Tbe  possibility  of  their  occd 
wmv  b^  not  \truknl,  but  %hv  wiiiraod  mttst  bu  well  founded  to 
ciM(vumU|(.  Similar  n^marfc*.  »nU  with  yt't  pivatfr  force,  app 
to  th«  ftlk|P»tl  caam  of  Itvwof  sij^hi  from  inttsitiiial  wonus.  T)u 
luay  c«,uu«»  iiudfr  th*»  cali'^cory  of  the  \*a^ie  castw  called  hyHterici 
but  lb«r  oivditulity  will  be  proportional  to  the  compU-tont'ss  a 
ni:\'r  of  li»^  t'x.iiuuulioiL  As  yet  we  wait  for  truslworlliy  obscrv 
ttmis. 

Tbi'  Utt^rnUiiv  is  coHecteU  by  Lt'bi*r.  Q.  and  S.,  V.,  p.  978. 

Ttvatiaent  of  Ibe  »bow  cj^st'S  when  not  already  touched  upo 
«1U  vury  with  the  natui>^of  the  cause  so  far  as  this  can  be  dl 
rt»vei>Ht  Stnue  nvover  spontaneously  and  may  be  aided  by  mi 
nuHheation  ot  the  ner\'iiu*  or  antisjuiKnioilic  or  tonic  chartictc 
iMiint>;inK  pro^OOHtications  an<  jtolent  cunitives.  For  toxic  can 
Huititble  aulKloIvs  and  abstinence  sii;;j^>st  themselves.  The  priii 
|Hil  element  lu  all  Ihede  caMW  is  to  fix  the  diu^irnosis  by  abttence 
ledums  v>f  the  fundus,  of  errors  of  ivfraction,  or  dieordera  of  accoi 
uuHlattoi).  or  diHturbAnoei*  in  uiu«eiil;ii'  TunL-tions,  and  the  treatraei 
wit)  futlovv  the  rutlonal  vsliniato  of  the  case  according  to  genet 
theruiHrntio  hxvrs,  For  emotional  coses,  a  hypnotic  to  secure  a  goo 
nlirhlN  slee)K  H  onp  of  hut.  strong  tea,  »  mustard  plaster  to  tli 
t»aek  of  the  nivk.  dry  cups,  bromo-calfeine,  an  injiHition  of  strychni 
and  varimit)  devtct<s  suggested  by  lutlient  syuiptonis  are  to 
brought  nito  nsinisition.  Under  this  head  comes  luetallv-therupj 
\v  h»eh  w  solHM'ly  dwelt  upon  by  some  French  writers — a  scientifl 
form  i»f  ■■  futih  cuiv."  and  the  galvanic  batt^>ry  is  not  to  Ik;  forgottenj 
espwiully  the  fanidic  eurivnt  or  the  constant  current  with  produc 
rion  of  phiHtphenes  by  frtHjuent  reversals  of  the  curtvnt. 

HVFBR^ESTItESlA  OP  THE  KKTIXA. 

This  condition  sometimes  appears  apart  from  any  \isible  dii 
onlers  of  other  tissues  of  the  eye,  i.e.,  such  as  cause  photophnbt 
nml  with  which  we  are  familiar  in  the  pix^ceding  pages  ami  ajKiP 
fnuu  syuitKiihetic  ophthalmia.  It  is  somettmes  the  effect  of  ex 
posure  to  extreme  light,  and  it  fullows  prolonged  s<>c1usian  in  dnrlc 
m'ss,  which  will  naturally  be  attended  hy  impaired  health. 

Nyctalopia,  in  tlie  wnse  tit  seeing  better  by  dim  than  by  a  8ti*on, 
light,  may  hero  be  inentioued.    Asa  mere  symptom  it  iMJlougis  t 
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cases  of  mydriasis  or  albinism,  to  coloboma  iridis,  and  to  some 
affections  of  the  retina  and  optic  nerve ;  it  may  a  ppear  with  central 
scotoma,  and  with  small  polar  cataract;  such  persons  g:et  on  by 
ni^rht  relatively  better  than  by  day. 

We  have,  however,  a  more  pronounced  class  of  cases  in  whom 
excessive  sensibility  to  light  is  the  conspicuous  and  distressing 
symptom,  it  may  be  called  hysterical  hypermsthesia  retinm. 

It  is  found  both  in  men  and  women.  It  is  often  associated  with 
some  error  of  refraction,  and  is  brought  on  generally  during  an 
attack  of  illness.  Light  becomes  unpleasant,  and  the  patient  desires 
its  partial  exclusion,  until  at  length  nothing  but  absolute  darkness 
will  be  tolerated.  One  such  instance  is  as  follows:  A  man  of  active 
mind  and  good  health  was  submitted  to  an  operation  for  varicocele. 
During  confinement  to  bed  he  amused  himself  by  studies  in  mathe- 
matics. His  eyes  after  a  time  gave  trouble,  and  he  caused  the 
windows  to  be  shaded.  Anxiety  about  the  condition  of  his  genital 
organs  made  him  morbidly  sensitive,  and  this  aggravated  the 
growing  irritability  of  his  eyes.  After  he  was  cured  of  the  vari- 
cocele he  remained  in  a  perfectly  dark  room  for  several  weeks,  and 
was  unable  to  bear  the  least  light  without  great  distress.  When 
he  came  to  me  he  was  encased  in  wrappings  about  his  eyes,  which 
he  was  very  loth  to  remove.  By  urgency  and  insistance,  and  as- 
surances that  his  fears  of  blindness  were  needless,  I  finally  suc- 
ceeded in  examining  and  testing  his  eyes,  and  found  a  high  degree 
of  hypermetropia.  Suitable  glasses  were  given,  and  he  soon 
gathered  courage  to  face  the  light  and  use  his  glasses,  and  was 
perfectly  restored.  I  relate  this  case  from  meuiory,  and  cannot 
adequately  convey  the  extremely  distressing  state  to  which  a 
highly  educated  and  capable  man  had  been  brought. 

An  instance  in  a  young  woman,  about  twenty-three  years  of  age, 
was  so  intense  in  its  character  as  to  lie  absurd.  To  shut  out  all 
light  when  going  oiit-dooi's,  she  had  constructed  a  visor  of  paste- 
traard,  cotton  wadding,  and  green  cloth,  which  covered  her  head 
and  face  to  the  end  of  the  nose,  like  a  huge  mask,  and  was  tiglitly 
tied  behind.  Over  this  she  wore  a  thick  veil.  These  tilings  were 
removed  in  a  dark  room,  and  then  no  persuasion  could  induce  her 
to  unclose  her  eyes.  .She  finally  consented  to  be  chloroformed  in  a 
dark  room,  and  while  she  was  unconscious  the  blinds  were  thrown 
open,  and,  on  waking,  it  was  some  time  before  she  observed  the  in- 
creased light,  and  thenceforward  improvement  took  place.  She 
had  muscular  asthenopia,  and  there  was  a  relapse  afterward,  but 
the  hyperffisthesia  ultimately  disappeared. 

In  another  casei  of  which  I  have  full  notes,  the  lady  had  been 
for  eight  months  in  darkness.  When  she  had  laid  aside  the  wraps 
about  her  face,  I  succeeded,  bv  the  help  of  the  atomizer  playing  on 
41 
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Uio  lid«  :in<l  by  hopeful  tiilk,  in  /rt'tiing-  her  to  open  her  erycsi 
two  liours  stu-  waa  ublis    Ui  bear  the  ordinary   lij^-bt    of   a 
Aftenpflnl  atropia  was  uscU.    There  waa  markLul  conjunctival 
tftUon  ami  spasm  of  accomniwlation.    Eiicoura^ri/-  OKsumnct 
thopjitU'iit  {.'it-jitly  aided  her  recovt-ry,  and  by  alKlijctiv4_>  prl 
to  correct  muscular  (nstimrhmry,  sln'  was  able  to  ^^t  mtKlerate 
of  ber  eycA. 

These  riuti-s,  as  may  be  seen,  b4>lon$r  Htrictly  to  the  cale^or 
tkKthenopia,  bill  lltoir  piiMluiniiiant  roiitiira  ]t>ailH  nic  to   men 
tbein  in  tbi*  |in'»i('iil  coniioction  :iud  additional  iiU|j'|i;^estions 
their  luaua^fiiifut  aix?  iiw.'dlesss. 

Hkhiopia,  ok  Heuiaxopu*  Hemianopsia. 

Referring  to  the  field  of  vision  the  first  word  denotL*s  half-sig 
the  last  two  d*>note  half-blindiu'ss,  and  aix-  to  Ik;  pivforrvd,  bi?ca 
the  loss,  and  not  the  pi"csfr\*aiioD  of  function,  ia  tliu  topic  of  i 
gUU'iiition.  We  have  thi»  l(»)on  almofit  always  in  both  l* 
Tbeoreticjilly,  we  nii^'ht  have  the  fields  divided  into  an  up|xT  a 
lower  half;  btit  such  eases  are  rare'  and  at  the  base  of  the  ski 
provided  we  leave  cut  of  new  all  in  which  there  are  no  manif 
intraocular  lesions.  The  fields  of  vision  are  divided  by  a  verti 
Ihie  passing;  through  the  centre,  and  both  eyesaiv  involved.  1 
frequent  c-aftes  arc  those  in  which  homonymoujt  sides  arc  wunti 
I..*,  bolh  right  or  liotli  left  sides;  less  frequent  are  those  in  wh 
the  external  or  li^-nipui'al  halves  are  blind.  Li>ast  frequent,  a 
very  rare,  are  casiw  in  which  the  inedinn,  or  na»al  sides  of  the  flel 
aix;  absent.  In  the  heteronymous  cast's  both  the  tcmiwrnl  ai 
nasal  line  of  division  is  ajtt  to  be  irrejfular  and  not  preciM>ly  on 
vertical  meridian,  and  the  blind  parts  of  the  field  are  not  u-hoi 
deJIeienl  in  li^Iit-pciveption.  But  for  homonymous  liemianopia  t 
line  of  division  is  sharp,  is  on  the  vertical  meridian,  and  thu  bli 
sides  have  no  sensation  of  light.  To  this  a  slight  exception  is  to 
made  in  the  fact  that  centnil  vision  is  often  jorood  with  each  eye  ai 
this  convspomls  to  a  slijjbt  projection  of  the  line  of  sepnrntian  ( 
y  to  5*  into  the  blind  side  at  the  n-gion  of  the  inncula.  This  fa 
is  sharply  indicat4'd  in  the  fields  of  the  case  reported  by  Ke<'n  a 
Thoiu|)Son.  which  in  certain  rcspect-s  is  one  of  the  most  valuable 
literature.  This  imidies  that  the  macula  of  each  n-lina  recoiv 
nbres  from  each  ti'a4-tus.  Wilbrand'  noted  this  lu  33  out  uf 
reported  casus.  Color  sense  is  usually  good  in  the  rumainiug'  pu 
of  the  Held. 

Monocular  hcmianopia  is  possible,  but  would  have  an  irreffuh 
boundary  line  :)nd  ran  oi'eiir  only  by  lesion  of  one  nerve  in  fivut 


'  Wiethe.  Aivhive«  .>(  U|.lith..  Rl.  xiii,,  8.  301,  ISW. 
««H«uiianoiMia,"ct<-.,  Hcrlln,  iRRl. 
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TrrHKiitHr  lioiiionyiiinuH  lif^iiiiannpia.  Tin.  H.,  wt.  i^,  Aug,.  1970.  While  ItalhinitaiKl  ii 
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liiu>il.  >'«>  utiier  Hyiiiiitt'iiiis.  lu  0>i>tal>er.  188^  liciinl  lliut  vbloa  ifi  the  burnt?;  Iitmltb 
Ciiu»u  prubabSy  a  xnuull  hL'iuurrhage — lucatluu  duuljtful. 
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the  ehinsm,  Mniithm^r'  n-ports  one  case  which  recovered  in  two 
nioiiths,antl  Schmidt- Rimpler'  refers  to  one  due  to  aneurLsni  of  the 
rig'ht  inieriiHl  carotid  ivliei**!  it  liet^  in  corituct  with  the  cavernous  sinus. 

The  pupils  tiiaip'  be  fili>w  in  ai.-tit>n,  and  if  h^'ht  is  iiiado  to  fall  on 
the  blind  side  and  at  such  an  imgle  as  not  to  reach  the  seeing  side, 
no  pupillary  reaction  occurs.  There  are  certain  casses  ol  bemianopia 
in  one  eye  and  total  loss  of  si^ht  in  the  other^-soiiietimes  with  evi- 
dent  neuro-rctinitis — these  will  depend  usually  upon  basal  nieningilis 
near  the  orbit  and  be  attended  by  pain.whieh  in  the  typical  cases  is 
mostly  wanting.  Tlieri^  may  sonn'tiinj's  ensue  a  peripheral  con- 
traction of  the  remaining  partof  one  or  both  fields,  which  will  iinply 
some  additional  cum  plication.  It  is  also  to  be  reinenibei'cd  that 
pressure  of  the  finger  on  the  insensitive  sides  of  the  ej'eball  will  not 
evoke  phos])hen<'s;  this  side  of  the  glohe,  of  couree,  being"  that  where 
the  field  reoiains.  This  test  would  have  important  value  in  case  a 
hemianopic  patient  likewise  had  double  cataract,  as  has  occurred 
in  my  experience. 

Usually  no  leaion  is  to  be  found  by  the  ophthalmoscope,  al- 
though sometimes  pallor  and  sij^iis  of  atrophy  of  the  nerve  appear 
in  the  ultimate  development  of  the  case- 

Mauthner*  says  that  if  the  left  tractus  is  affected,  producing 
rig-ht  hemianopia,  the  right  optic  nerve  will  in  time  become  wholly 
atrophic  and  the  left  optic  nerve  look  normal.  For  the  reason,  that 
ill  the  left  eye  the  direct  fibres  are  damaged,  the  crossing  fibres  ai-e 
good — the  former  are  covered  by  the  latter  and  the  disc  appears 
normal.  In  the  right  eye  the  crossing  fibres  (derived  from  the  left 
tractus)arL'  injured  and  tlie  direct  fibres  aiT  sound.  As  before  stated 
the  crossing  libres  arc  in  front  and  they  g^ive  the  disc  the  look  of 
general  atropy.  With  lesion  of  the  left  tractus  or,  in  other  words, 
■with  right  homonymous  hKUiiannpia,  the  left  nerve  looks  norinal, 
the  right  nerve  will  in  tinu^  appear  ati-ophie. 

Blindness  of  the  right  side  of  the  (leld  causes  much  more  trouble 
than  of  the  left,  because  we  reati  from  left  to  right  and  the  coming 
letters  cannot  be  anticipated.  Central  vittioa  may  be  good,  ur  be 
Impaired. 

Another  form  of  liemianopia  is  when  the  sense  of  color  Is  lost  for 
corresponding  halves  of  each  eye.  A  few  cases  of  this  rare  and 
curious  a (TectLon  have  been  reported  (hemiachromat^psia),  viz.,  by 
Sainelsohn,*   B.jerrura,'    Swansey,*  and  othei-s.    Other  symptoms. 


"■Gohlrn  nnd  .\n,te."  p.  40S,  18R1. 

*'*Augeiih(«iikuiiilt.  mid  Opbth«liiiOi.kopie,"p.  137,  1885. 

'■"Oeliirn  uml  Aufre,"  1881.  p.  402. 

*  Oiitralbliitt  filr  Med.  Wi-'-'eiiwhaft.,  Nov.,  IB8L 
'Centr.  r.  Auiri'ii..  p.  471.  lt«il. 

•  TmiiK  Opli.  Sue.  UnittiU  Kiuji^loui,  v.  iU. 
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such  as  paresis  and  unconsciousneK,  established  the  c 
acttr  of  the  U'sion.  Probably  the  site  of  the  lesion  is 
TliiH  may  be  deemiMl  probable  without  accepting"  1 
theories  of  Wilbraud.  I  have  the  visual  fields  of  such 
Homonynioiis  lateral  hemiauopsia  may  arise  bj 
with  one  it-actiis  or  any  otlier  part  of  the  course  of  th 
which  hits  been  iiieiitioniti.  Cases  aro  recorded  wh 
of  each  ix'tina  was  bliuded  by  successive  attacl^s.  Th 
eral,  pai-tial.  and  ssiumetrical  hemianopsia  must  no 
Hun  has  reconled  one,  I.e.:  another  is  given  by  Marcl 
wliieh  were  clear  and  weU-deflnedi  and  caused  by  I 
cuneus  in  the  occipital  lobe.  But  less  defined  cases  < 
follomng*,  and  there  may  be  {lartial  i-ecovery.  _ 

Miss  S™,  a^:ed  thirty,  carae  to  me  in  April,  1870.  Sh^ 
in  n  larjit*  establishment,  unci,  living  eitrpnieJy  busy,  had  nr 
lumiy  loijntliH,  Four  wcN^ki^  itf^i  sin*  had  un  attack  of  wv-en 
tnnn  the  left  clavicle  aJid  ahniiklt'r  ro  the  hcail,  which  drfv 
iumJ  itreveiite^i  al<?ep  fur  tvro  iii^ilitj!.  Two  wi*eks  afterward  kI 
totftliy  blind  on  the  rlg'ht  sids.  There  were  rmi  other  sj-iiipu 
Tlon  found  no  <Uaease  of  the  kidneys,  nor  of  the  heart :  she  ha 
luatium.  Vlsiuri  ia  e-iich  eye  |g.  By  the  ophthaluioscope. 
swollen,  vessels  fuLl:  near  It  the  rvtiiia  a  Httle  ipdewatous,  ani 
while  M  blujsh  zuoe  siirroaudii  almost  all  the  dlscT.  Left  ^yt  i 
YiKual  fleld:^  hnve  thu  peculiarity :  thtkt  while  there  i»  symiuc 
pia,  iMirpeptiuu  n>iii)iiiisoD  the  extreme  periphery  of  the  blin 
nient  WEUt  jlhI,  jKitas.,  gr,  s..  ter  'm  4tc,  After  a  month  her  ci 
hnil  been  one  of  RTent  exeitenient,  becjiuse  of  her  hiiiiftired 
ciiliii.  Jiiid  wlie  jilcjjH  well,  yet  felt  ver>'  tired,  Ha<l  Boiue  nuiut 
leu  ujhI  hnnd.  Vtnuid  AoIiIb  then  Rhowed  a  elearin)*  up  of  th 
the  previonfily  blind  pf>rtion.  See  charts.  In  Aupiist  folloi 
wpM'alMiiittliesaiue,  and  in  the  rettnfe  there  were  fewer Bjnec 
Tlie  riight  optit-  nerve  was  more  hyperemic  than  the  left. 
\^'i  and  condition  of  fleldic  the  aaiue-  vision  noriiial. 

All  eases  of  hysterical  amaurosis,  or  of  mi^^raint 
chided  from  consideration  and  no  difficulty  is  likely  tc 

We  havp  already  stated  that  we  may  ha^'e  thrt 
hmnianopin,  viz.:  nasal,  temporal,  and  lateral  hoim 
these  the  hi-st  two  are  always  caused  hy  lesions  of  th' 
last  from  lesion  of  one  optic  tract  in  some  part  of  its 
occipital  lobe. 

Mnnnciifar  nasnl  hemianopia  will  bo  caused  hy  les 
one  trnctus  iTivolvins"  only  its  direct  flbres. 

Biiiortihir  ticisaf  hemianopia  therefort'  supposes  a 
or  oiii:  which  shall  be  capfthle  of  actinj?  "n  both  the 
the  chiasni  or  partially  upon  each  tractns.    Such  a  ct 
cessively  rare. 

'  Graefe's  Areh.  f.  Ophth.,  itivlit..  2.  83,  1883. 
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Temporal  kemianopin  is  binocular  and  may  be  explainetl  by  a 
lesion  actiQjr  aioiisr  t(u'  ni«lian  Unt*  of  the  cliiasm  whi're  both  fasci- 
culi cruciati  will  be  reached.  In  such  cases  we  are  likely  to  have 
other  symptoms,  such  as  irre^rularity  or  inimobility  of  tlie  pupils, 
oroptic  neuritis  or  atpophy.and  the  diaj^nosis  is  further  facihtatod 
by  finding  signs  of  paralysis  of  other  basal  nerves  or  of  cross<'d 
bemipleg-ia  (Seguin),  and  the  liuiitatiou  of  tluf  fields  will  be  some- 
what irregular. 

The  causes  of  binocular  temporal  homianopia  have  been  shown 
in  autopsies  of  twelve  cases  ( Wilbrand  ')  to  bo,  in  six,  tumors,  one  a 
tubercular  mass,  iu  two  a  guuinia,  in  one  a  cyst,  one  periostitis,  one 
meningitis.     Fracture  of  the  sphenoid  h;is  been  found. 

Causes  of  liomonymous  lateral  hemianopia  are  tumors,  hemor- 
rhage, emboILsms,  softening,  periostitis,  injuries,  etc.  The  disease 
is  intracranial,  generally  cerebral. 

The  seat  of  the  lesion  may  bo  In  any  part  of  the  visual  track 
between  the  eyeball  and  the  cortex  of  the  brain.  Beginning  witli 
the  chiasm  this  includes  the  optic  tract«,  the  corponi  genirulata, 
the  postt-rior  outLT  third  of  the  optic  thalamus  (the  pulviuar),  and 
the  corpoi*a  quadrigemina.  (Stilling  holds  that  fibres  pass  from 
the  optic  tract  to  the  pons  and  olivary  body  and  other  fibres  go 
by  way  of  the  corpus  geniculatum  uiediale  into  the  crus  cerobelli, 
establishing  relations  with  the  cerebellum.)  From  the  thalami  and 
geniculate  bodies,  flhi-es  pass  to  thi»  po.sleriof  (sensory)  portion  of 
the  internal  cap.'iule  and  thence  to  the  whitn  substance  of  the  occi- 
pital lobes  in  the  optic  radiation  of  Qratiolet.  The  region  of  the 
cortex  where  the  final  visual  iuipi'«ssions  Uiku  place  is  in  the  occi- 
pital lobe,  either  on  its  convexity  or  on  its  median  sui-fuce,  while 
especial  importance  attaches  to  its  apex  or  caudate  part,  and  to 
the  cuni'us  on  its  medial  surface.  Hun'  narrows  down  the  locali- 
•  sation  still  more  by  saying  tliat  "  the  fibres  from  the  right  upper 
quadrant  of  each  retina  have  their  final  termination  in  the  lower 
half  of  the  right  cuneiis,  and  the  fibrt^s  from  the  right  lower  quad- 
rant of  each  retina  terminate  in  the  adjacent  part  of  the  right 
median  occipito-temporal  convolution." 

He  adds  (p.  10)  that  while  "  the  cuneus  and  the  median  occipito- 
temporal convolution  is  the  portion  nf  the  occipital  lube  wlmro  the 
optic  fibres  terminate,  and  is  the  point  for  simple  visual  sensation, 
thu  cortex  of  the  convex  surface  of  the  occipital  lobe  is  tlu' place 
whei-e  the  %isual  ptMot-ptions  are  completely  elaborated  and  are 
fully  recognized."  This  Is  the  focus  of  mental  blindness  of  Munk 
and  which  has  been  extensively  discussed  by  Williranil.' 

■ "  t'ebcr  HomliuiDpiita,'*  etc.,  1881. 

•  Ainer.  .f^iirn.  Mp<1.  Sel..  January.  1887,  p.  7. 

» '  Die  Set'l^nbUiidlieil,"  etc.,  Wilbrand,  Wiesbadeo.  1887.  p.  198. 


ms EASES  OF  THE  BYS. 

Ferrier's  conclusion  that  the  angular  ^'rus  i 
area  is  explained  by  the  discovery  of  Wernicke,  t 
of  radiating  fibres  of  Gratiolet  passes  from  the 
occipital  lobe  just  beneath  the  angular  gyrus*. 

Lesions  of  any  part  oC  the  trafk  described,  wb 
dii-ect  (as  by  pressure  of  tumors  located  in  a<lj; 
cun&t>  hemianopia. 

We  are  told  of  cases  of  "crossed  amblyopia  " 
amblyopia  of  the  whole  field  of  the  opptKite  eye,  ai 
slight  restriction  of  the  field  of  the  eye  on  the  sai 
aiia?8thesiu  often  hysterical.  Gowi^rs*  quotes  two 
cot  was  the  author  of  a  theory  to  explain  such 
given  it  up,  and  Starr's  analysis  shows  that  thoi 
warrant  for  tliw  assei-tions  of  Charcot  and  FerrieJ 
ca-use. 

It  luust  bo  obvious  that  hemiaaopia  is  not  it 
lug"  symptom;  on  this  the  most  critical  author! 
ally  concomitant  symptoms  exist  which  help  us  i: 
following-  aphorisms  are  borrowed  chiefly  from  a  ■ 
Dr.  ScfTuiu:'  I.  Lateral  hemianopia  always  indie 
uial  It'sion  on  the  opposite  side  from  the  dark 
heuiianopia  with  pupillary  immobility, optic  neiiri 
pecially  if  joined  with  symptoms  oC  basal  disease, 
one  optic  tract,  or  of  the  primary  optic  centres  o 
cncpor.iqdiidritreniina  ami  purts.  iiicludc<l  within  P 
3.  Homonymous  sector-like  defects  of  the  same  g-eo 
hemiana'sthesia  and  choreiform  or  ataxic  movei 
of  the  body,  without  marked  hemiplegia,  are  prol: 
of  the  caudo-lateral  part  of  the  thalamus,  or  of  1 
dal)  portion  of  the  internal  capsule  C.  P.  or  F.  O. 
anopia  with  complete  hemiplegia  (spastic  after 
hemiana'sthesia,  is  probably  caused  by  an  exten 
internal  capsule  in  its  knee  and  caudal  part  (pulv 
back  and  more  profound  than  in  supposition  3.  5 
opsia  with  typical  hemiplegia  (spastic  after  a  fe 
sia,  if  the  right  side  be  paralyzed  and  with  little 
is  quite  certainly  due  to  occlusion  of  the  middle  a 
bral  arteries  with  extensive  superficial  lesion,  softt 
zone  and  of  the  gyri  lying  at  the  extremity  of  the 
viz.,  the  inferior  parietal  lobule,  the  supra-margir 
gyi'us  angularis.  There  may  also  be  alexia,  wi 
Lateral  hemianopsia  with  moderate  loss  of  power 

'  '■  Diseiuses  of  the  Nervous  System,"  Am.  ed..  p.  482. 
'■■Contribution   to  the  Patholojry  of  Hemianopsia 
Journ.  of  Nervous  and  Mental  Diseaes,  xiii.,  Jan.,  18S6. 
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body,  especially  if  associated  with  impairment  of  the  muscular 
sense,  would  probably  be  due  to  a  lesion  of  the  inforior  parietal 
lobule  and  gj-rus  anf?uliiris  with  tlicir  subjacent  white  substuncf, 
pernitratinj^  deeply  enouj?h  to  stiver  or  coitiprtss  the  optic  fascicuhis 
ou  its  way  posteriorly  to  the  visual  centre.    If  mental  blliiduess 
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Fio.ttD.— DlAenun  tfKitnH)>jniln)C»t1luatriiiJ^  \jett  I.at4>nt]  Hcn)fiinop«fA.  I.TF.Un.  ttm^mnX 
Iwir-fldil;  JtNF.  ri^t  najn)  lukLf-Oi^;  OS,  oculua  alnfaUT;  Oil.  orulus  duxter;  NT,  diuuU  tuid 
tQmjK'ritl  (tah'Tii'ir  Tli<*  rvlJiiw;  A'(>S,  nurnw  Optlciu  kIdMw;  .VO",  Dcrruii  opik-u*  ilciltr;  FVS, 
(AM-iculiin cruciAliia  Binbur:  Pl.T>.  faKHcdliu  httsnUi dester  ((addcuJua  aon-cniulauia dexUvji  C, 
cliiiunis  iir  ilrciiSBkCtiiii  ol  [itACiculi  cniclaTi — tL-oiniiiiiBurv*  of  UiiJilcu  luid  Ho)ru<rrt  sro  tJtniUeilt; 
Ti)!',  UiwXymi^iiUmtKXrxwv;  C(JL.  n.irpuja|[*>nieulHtiini  Int^mlv  ^-urpun  Kwiik-ulktiiot  iimltKle  und 
tlie  tiniclila&n!ODilt(w]);  LtJ.  lobl  opilcl  (ooriHjraquiuLrle<>niliiA;:  fOC,  iirUEUuy  oplic  twnttvM  Un- 
cluilliii;  L'orpora  <|UkiJrljiiini[ii(t.  i.'urpura  in'iili.'uJmtii  aiitl  pitliiiiaror  llialainiu  irplicuBl;  f'O.  hw-lcu- 
luiupllcnn,  radlKUuR  vlsunl  nbiv^of  Ur«iiolpi  in  i)i»itti<*riiBl  i.-«|i<uIf:  CP,  ■.■uruu  piMUrluB  ur  \ii.t- 
emlYUirlel*;  Uwl.lvKlpn  ol  gyruviuiieularla:  LOS.  lobus  occtpltalla  Hiub)t«r:  LOD.  lobiu  occipl- 
tAlla  (tcstrr;  Cu.  runmis  &ihI  AubJiu.'vnL  i:jt\  uunBlltulliii;  tlir  L-urticul  vibuaI  cvbUt  Iu  maji.  Tb« 
I1M117  Audfttuuleil  Hum  reiirttiMit  cLf>  jiariH  i->juaiKit>J  wtili  ili«H){M  tinlvmuf  tit*  rKinie. 

exists,  the  lesion  would  lie  in  the  more  anterior  central  parts  of  the 
occipital  lobo.  ».  Lateral  hemianopia  without  motor  or  <:orinnon 
sensory  or  any  accompanying  symptom  is  dup  to  lesion  of  the 
euncus  only,  or  of  it  and  the  gray  matt^'^  immediately  suiToundin^ 


DfS£A9Sa  OF  TUB  BTB, 

il,  on  the  mesial  surface  of  the  occipital  lobe  in  the' 
[XKfSte  tU«  U:ii*k  half  ilelds.     Tlie  If-sion  may  be  pa 
yiitsA  surg^ical  cases  come  at  once  or  after  convalescei 
nile  or  within  rule  No.  fi. 

In  all  csist's  coming  under  rules  3  to  7,  inclusive,  tl 
nurmully;  and  rarely  doeti  ths  ophthalmoscope  shoi 
th(!  optic  ucrvi!,  except  of  course  in  some  tumor  case* 
rutinitis  uiay  be  expected. 

Mich**l,  L  c„  p,  607,  says  that  in  154  cases  of  hemi] 
opia.  was.  found  59  times.    Of  the  59,  31  were  of  the 
the  light  sidt'  (meaning'  the  rig-ht  half  of  the  visual  1 
the  last,  aphasia  in  its  various  forms  of  amiiiiia,  alexia 
is  frequent,  with  sonietimea  paralysis  of  the  lower 
facial  on  tlie  opposite  side,  and  hemiann^sthesia  on 
As  remarked  by  Se,^in,  aphasic  symptoms  sug-R-fsl 
tbe  course  of  tho  artery  to  the  fissure  of  Sylvius  "which 
anterior  branch  the  third  temporal  convoUitiou  and  I 
branch  the  island  of  R^il  and  a  great  part  of  the 
Monoplegfia  of  the  upper  estreiuity  is  common  'witi 
and   happens  usually  in  old    persons   with  arterial 
shrunken  kidneys  or  specific  disease. 

As  i-erspects  the  nature  of  the  lesion,  whether  apop 
thrombo&is,  cmholism,  abscess,  tumor,  syphilis,  etc.. 
on  the  greneral  history,  on  the  oaturo  of  the  attack 
tant  sviiiptotns. 

It  is  not  amiss  to  urge  the  importance  of  investig 
ual  fields  in  all  cases  of  cerebral  disease,  especially 
scopic  signs  are  negative.  It  is  easily  done  in  a  co 
sufHcient  way  by  the  hands  or  by  two  candles,  witl 
iiictei". 

Diagnosis  need  not  be  specially  discussed  beyond 
stated. 

As  to  the  course  of  the  malady  it  is  remarkable  1 
visual  fields  are  restored,  and  if  they  should  be,  it  wil 
rically  in  similar  parts  of  the  retinae. 

If  there  be  hemiplegia  and  hemianaesthesia,  the  fo 
appear  and  the  latter  remain,  while  it  is  very  rare  tha 
alone  gets  well. 

The  visual  lesion  is  often  only  part  of  many  o 
symptoms  which  may  end  in  death,  as  happens  witl 
other  cases  there  may  be  epileptoid  attacks  of  one 
chorea,  or  hemiathetosis  and  hemianaesthesia. 

Prognosis  is  relatively  better  in  nasal  and  temj 
homonymous  hemianopia. 

Treatment  will  follow  the  indications  of  the  gener: 
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relief  of  pain  by  mustiiitl.,  dry  cups,  ictni  clotli.s  to  the  huad  soiiu'- 
til^(!i^  and  all  that  ci-ruhi-ai  lesions  siitrgesl.  Aiitipyrine  in  doses 
of  gr.  V.  or  X.  may  be  of  use  in  the  acute  stagx*.  Later  iodide  and 
bruiiiide  of  potassium  will  iisu:il!y  be  valuable.  Especially  must 
syphilis  be  looked  for.  In  old  persons  only  palliative  measures  are 
commonly  applicable.    For  tbe  eyes  nothing  is  to  be  done. 

Amaohosis  in  YocNt;  Chii.dren. 

It  is  not  pretended  iindcr  this  head  t,o  give  a  nosological  de- 
scription of  a  partit-'ular  disease.  Many  lesions  of  the  optic  ni'i-\'e 
jinii  bruin  cause  Uws  of  sijrlit  in  the  early  period  of  life.  The  condi- 
tion may  be  congenital.  What  makes  brief  reference  desirable  is 
the  fact  that  while  sometimes  lesions  of  the  optic  nerve  or  retina 
may  be  found,  in  certain  cases  none  will  be  discovered.  Moreover, 
there  will  be  sometimes  unmistakable  head  symptoms,  such  as  Uts 
and  vomttinff,  headache,  great  excitability,  or  conti"ariwise  stupor, 
or  unconsciousness;  there  may  be  motor  disturbances  in  wastinsr 
of  the  muscles  of  the  face  or  lim  ba,  paresis  or  paralysis,  etc.  Hered- 
itary tendencies  must  be  investi^ted,  and  especial  care  ^ven  to 
search  forsyphilitic  or  tubercular,  or  meningnnoalsynjptoms.  Many 
ciisKS  are  and  remain  blind,  but  on  the  other  hand  partial  and  even 
complete  recoveries  are  by  no  means  rare,  and  for  useful  observa- 
tions on  thissubjectsee  Vol.  IV.  of  Trans.  Ophthalmolog-ical  Society 
of  United  ICin^om,  IBS4,  papers  by  Mr.  Nettleship. 

Undiscovekeij  MoNocrt^B  Blindness. 

Tt  Is  rot  very  rare  to  have  a  patient  tell  of  svidden  loss  of  sff^ht 
in  one  eye,  discovered  by  accidentally  closing  the  other.  He  nat- 
urally supposes  the  condition  to  have  been  suddenly  produced:  ex- 
amination nuiy  fliul  coiiipli'te  optic  nerve  atraphy  or  chortudal 
lesion,  or  extreme  hyperopia,  cataract,  etc.,  none  of  which  can  bo 
recent.    This  may  occur  in  strabismus. 

On  the  other  hand,  total  blindness  may  take  place  in  one  eye 
without  immediately  attractinj?  the  patient's  notice,  es|)ecially  if 
thiTc  be  some  hig-h  optical  error.  An  incident*  of  this  kind  took 
place  in  a  younp  frirl  who  was  myopic  1 S  D,  and  in  one  eye  suddenly 
fouinl,  oi)  elosinj;  the  other,  thai  she  had  no  perception  of  li^rht. 
Treatment  by  artificial  leech  and  tonics  was  followed  in  two  months 
by  restoration  to  her  previous  condition.  She  was  not  hysterical, 
bad  no  cause  for  deception,  and  no  explanation  was  found  by  the 
ophthalmoscope.  She  had  had  severe  headache  for  six  months; 
catrunenia  wt-re  irrcffular. 


Dr.  K.  Derby.  BtmUm  Medk»l  niid  Sur^.  Joum.,  Feb.  7th,  ISt^  p,  Ifitt. 


SiHri^TED  Bu^1>ES& 


In  countries  where  military  scr\*ice  is  compulsoi 
to  find  persons  who  soek  to  escape  it  by  fafeeJy  pret* 
or  totiil  loss  of  sig-ht  in  od«  or  both  eyes.  Such  nia 
l^ractiseJ  to  sifcure  pensions  or  to  obtain  conipensat 
of  law  after  the  reeeipt  of  injuries,  and  it  sotneriiiic 
as  the  expivssion  oT  a  pervertt'd  iinagitiaiioii,  anio 
Uystericiil  persona.  Pretence  to  total  blindness  i 
blindness  nion!  or  less  complete  in  on«  eye  (the  rig 
claim.  Il  is  common  to  find  great  uxag-JET'^r'.itioi 
visual  ilt^Ft^ct,  liue  perhaps  to  opacity  of  t lie  com* 
invfjufar  astigmatism  or  hyperopici  or  to  congei 
elv.  Tlie  discovery  of  the  truth  in  these  cases  i 
dimcult, 

A  striking  instance  cflTnc  nnder  my  ear*  In  a  man  45  ym 
opiai  3  1),  who  had  iievt^r  Use<l  or  ueftl^I  ^^Itigfes,  and  wa«  w 
tyc  l»y  a  iii*oe  «f  K^lfuat  in  a  railwfty  (nillisioii.  The  W4iua< 
elliarj'  n^iiion  and  wvierc.  It  *■««  ii««essa.ry  to  [lerforui  ii 
patient  HutTered  inuph.  Hie  reaJ  vufftfrin^'  was  in  uiy  judjj 
lie  wishfi]  me  t(»  believe  it  to  Iw.  During  ii  treatment  < 
aevernJ  iiiiuitliH..  IiLb  pam  and  intolpTuncv  ii/  li^lit  Aiid  jrrim. 
BT)  diMpi»|H>rtkiUist  tT)  the  pntholiifc^cAl  L'ottdiriuns  that  I  fel 
tii!iiii|{  deci'St.  A  suit  fof  dH.tna^>>  oi^iunst  the  ndln^uui  cnio 
tivt<  exhibition  of  hia  hypoorititml  syniploins  twfore  th«  , 
tile  haiulKiiini'  !'(jii]  nf  f  7.000,  A  mouth  Ijiti^r  h*"  eiinie  to  uie 
to  show  how  remarkaVily  well  wtis  his  eye  and  free  from  t 
prr)i>er  eorreotion  by  a  spherico-cylindric  glass  vision  was  ; 
the  »ame  Wfure  the  trial  of  his  suit  in  court. 

It  is  ditflcult  to  unmask  the  pretence  of  total 
must  have  opportunity  to  watch  the  person  withoui 
By  tht'  ophthalmoscope  nothing-  abnormal  will  be  si 
of  till'  pupils  will  be  noted,  and  one  will  be  ready  to 
lent  i:se  of  a  mydriatic  if  dilated  pupils  fail  to  expa 
when  the  eyes  are  in  shadow,  it  being-  assumed  that 
fundus  exists.  The  disposition  of  the  pupils  to  con 
vergence  of  the  visual  lines  will  be  remembered. 

A  person  totally  blind  has  a  manner  and  carriji 
which  are  characteristic.  If  long  time  blind  he  has  i 
conlkienee  in  the  guidance  of  another  person  and  w 
when  led  by  the  arm.  He  will  carry  the  head  erec 
a  little  back  or  to  one  side.  If  told  to  look  at  his  oi 
attempt,  to  do  it,  and  by  strenuous  insistance  of  vo 
his  hand  in  front  of  the  face  he  will  look  not  far  fro 
tion  by  the  help  of  general  sensation.  A  maling¥ 
likely  to  act  tlms.    He  will  profess  entire  inability 
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hm  own  hnnd,  iind  will  assert  liis  t'litire  liclplesiinesM.  Thts  stamps 
liiH  li.vpucriKV.  (;)iiu  may  Hash  thi*  direct  Iiyht  of  the  suii  for  an 
instant  into  the  vya  and  mark  thu  I'lTuct.  It  is  not  usual  for  skilful 
maliu^rers  to  pirlemi  to  total  inability  to  see  lig-lit.  They  laiow 
that  this  IS  unnecessary  for  their  pui-posc-.  Hencp  the  detection  of 
their  fraud,  if  both  eyes  are  claimed  to  be  imperfect,  must  be  made 
by  si'ttinp-  a  watrli  upon  their  b<?lmvior  and  endeavoring  to  sup- 
prise  tlieni  wlien  olV  their  ^lard. 

For  detection  of  siiiiulatiuri  of  blindness  in  one  aye  we  resort  tu 
various  devices.  Let  a  prism  be  put  b^iforc  one  eye  with  iSa  base 
veriical  and  obli^-^'  the  person  to  walk  some  distance.  He  will  be 
obligv*!  to  shut  one  eye  to  escape  the  confusion  of  double  vision  i( 
stones  and  steps  are  in  his  way.  Going  doniistairs  will  be  a  sharp 
test  when  wearing  spi-ctacles  of  this  sort.  Viewing?  a  candle  flame 
at  twenty  feet  throug"h  prisms  each  say  T''  with  bas<*s  outward  will 
lead  to  converffence  of  the  visual  lines  to  unite  the  images,  and  the 
action  may  be  discovered  by  the  observer. 

A  prism  of  *>"  may  bo  plane<l  with  its  apex  across  the  middle  of 
one  pupil  and  thus  cause  monocular  diplopia,  using*  for  the  pui*]>osD 
the  grood  oyo  ami  screening  the  other.  When  the  person  is  ac- 
quainted with  this  phenomenon  and  admits  its  existence,  a  trilling 
movement  of  the  prism  to  cover  the  whole  pupil  and  the  sinuil- 
taneoua  removal  of  the  screen  is  likely  to  be  followed  by  the  ad- 
mission thnt  double  images  are  still  present,  and  the  fraud  is 
disflnscU,  hi'cauw  two  eyes  are  now  bcinfj  used  (AUi-ed  Gniefi-). 

Snellen  arningcd  a  series  of  lott^'rs  to  be  hung  in  the  window 
and  alternate  letters  are  made  red  or  green  by  shifting  behind  them 
a  piece  of  red  or  green  glass.  Tlie  j)ei-!ion  examined  views  the 
letters  through  spectacles  of  which  one  side  is  green  and  the  other 
red.  As  the  lettiTs  are  altere<l  In  color,  the  green  ^\ill  be  invisible 
to  ihf  eye  wearing  the  red  glass,  and  the  red  invisible  to  the  eye 
wearing  the  gry-en  glass.  Stilling's  coloivd  It-tters  may  be  used  for 
the  same  purpose.  If  the  pi-»*tended  blind  eye  can  see  green  letters 
throuj,'h  a  red  glass,  the  pei-son  lies.  The  red  glass  will  be  over 
the  giHid  eyo  and  plane  glass  over  the  assumed  bad  one. 

One  lua.V  u.se  sti'ong  convex  iiiul  concave  glasses  to  view  distant 
print;  putting  a  plane  glass  befon;  one  eye  and  by  a  reversible 
frame  niake  the  person  use  unconsciously  his  bad  eye. 

The  stereoscope  can  be  utilized  in  various  ways.  The  person's 
eyes  must  he  expose<l  constantly  to  view  and  he  must  not  see  be- 
forehand the  cards  put  iTito  the  slide.  On  one  side  may  be  the 
letter  L  and  on  the  other  F.  Combined  they  make  K,  and  if  this  be 
admitte<l  the  case  is  pi-oven.  Other  figures  and  marks  may  be  used 
which  ditler  ou  the  two  sides  and  by  several  trials  succtiss  may  be 
achieved. 


With  hysterical  persons  and  children  pretended  blindness  ma 
bo  the  effect  of  S(?lf-deception.  Occlusjyn  of  both  eyes  by  phist^ei 
or  a  bandagt?  as  a  means  of  cure,  is  likely  after  a  sufllciynt  lapse  t 
time  to  have  this  result.  One  may  make  a  lijTjodermic  injectia 
into  the  temple  of  a  minute  dose  of  strj-chnia,  using  say  three  drof 
at  a  time,  twice  daily,  of  a  solution  gr.  i.  ad  3  i.  The  acupunctui 
will  be  more  efTective  than  the  sti^vxhnia.  Soma  hysterical  pei-i*or 
have  a  deliberate  purpose  to  deceive,  and  the  claim  of  poor  sigl 
must  be  jud^d  In  the  light  of  other  symptoms.  I  once  cured 
young- g-irl  of  excesslx-e  photophobia  by  subjecting  her  tochlopt 
form  and  on  recovcrj*  she  was  fully  able  to  face  the  open  windows. 
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CHAPTER    XX. 
THE  ORBIT. 


Anatomy. — The  cavity  which  contains  the  eyeball  is  a  qiiatimn- 
gMUw  pyi-aHiiU,  in  which  we  distinguish  the  base  or  opening.',  the 
fnm-  walls,  and  the  apex.  The  angles  of  the  base  are  rounded,  and 
the  infiTo-teiiiporal  ang-le  is  at  a  lower  level  than  the  infero-uasal 
ang:l('.  In  other  words,  the  upper  and  lower  sides  have  a  slope 
do\vnw:ird  toward  the  temple.  The  edge  is  somewhat  sharp  on 
three  sides,  because  it  overhanga  the  interior  surrace.  On  the 
fourth,  >iz.,  the  internal  side,  the  edge  roundsoffand  slopes  toward 
the  median  line.  The  orbital  mar^nn  is  cajiaUe  o(  ,bnvat  niNiiitiiuce, 
because  the  bone  is  dense,  and  is  buttressed  by  the  zys't^inaticaich, 
which  expands  into  the  malar  bone,  and  by  the  arch  of  the  fi-ontul 
bone.  On  the  medial  side,  where  streng^th  is  not  needed,  the  bones 
are  very  thin,  but  their  celluloid  arrangv-uient  gives  great  capacity 
for  dispersing  the  force  of  shocks.  On  the  wall  of  the  inner  margin 
we  have  the  groove  in  which  Is  lodged  the  lachr^-mal  sjic,  in  front 
of  which  is  the  insci-tion  of  the  orbieulans,  and  behind  which  is  the 
insertion  of  the  tensor  tar.si.  This  edge  is  funned  by  the  ascend- 
ing process  of  the  superior  maxillnry,  which  joins  the  nasal  process 
of  the  OS  frontis.  The  groove  for  the  lachrymal  sac  is  mostly  chan- 
nelled out  of  the  lachrymal  bone.  At  the  suponvnasal  angle  the 
supra-trochlear  arteries  and  veins  arc  found,  and  a  little  behind  the 
edge  is  the  loop  through  which  passes  the  tendon  of  the  superior 
oblique  (trochlearis)  mTiscIe.  At  the  distance  of  fniui  six  Tti  Wn 
millimctn?s  from  the  snpero-nasal  angle  we  have  a  foramen,  or,  it 
mny  be,  a  notch  which  gives  passage  to  the  supra-orbital  nerve, 
and  to  a  small  arterial  twig.  Beyond  this  the  wigtr  ovcfhangs  the 
cavity  more  decidedly,  until  at  the  suiwi-o-tcmporal  angle  we  fhid 
behind  it  a  decideil  fossa,  in  which  is  lodged  the  lachrymal  gland. 
Passing  around  the  outer  to  the  luwer  border,  we  And,  a  little  in- 
side the  middle  of  the  latter,  the  region  where  the  infraorbital  ner\-e 
emerges.  It  comes  out  pf  the  l»one  about  eight  niitlinietres  below 
the  edge.  The  ctrbital  margin  is  composed  of  the  superior  maxil- 
lary, the  frontal,  and  the  malar  bones.  The  prominence  of  the 
frontal  sinuses  makes  this  the  most  elevated  part  of  the  ivgion  of 
the  base,  while  at  the  temporal  side,  the  bone  is  thickest  and  most 
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dense.  The  iiiner  wall  of  tho  orbit  is  smooth  am 
Banting  the  surrace  of  the  os  planum  oF  the  ethuioii 
have  two  foraiuhia  in  the  eviture  betweuD  the  os  f 
orbital  lamina  of  the  ethmoid;  th«  anterior  foramei 
to  the  Dftsal  branch  of  the  ophthalmic  nerve  into  thi 
latter  to  an  artery  intfl  the  nose.  The  superior  i 
the  orbit  is  slightly  concave  and  smooth.  Iinnicdis 
is  the  levator  palpcbrae  su|>erioris;  it  is  very  thin, 
torior  and  iuner  part  it  sepanites  into  two  layers,  be 
the  fi-ontal  sinus.  The  surface  of  the  outer  wall  is 
dines  outward  Trom  the  median  phme,  and  is  co; 
greattir  wing  of  the  sphenoid,  and  of  tJie  malar  l>on( 
wall  is  thin,  and  furrowed  by  the  groove  for  trans 
infruorbital  nerve;  below  it  lies  the  antrum.  Beti 
and  tho  inferior  walla,  at  their  place  of  junction, 
maxillary  fissure,  which  sweeps  from  without  and 
and  upward  in  an  imperfect  rightungled  bend,  bou 
terior  part  of  the  body  of  the  superior  maxillary  bot 
into  the  muscular  mass  and  the  vessels  which  lie  at 
goid  pi*oces8.  It  is  tliroug'h  this  fissure  that  a  cut 
cision  of  the  upper  jaw.  The  fissure  is  sometimes  cal 
orbital.  At  the  ang-le  of  junction  between  the  supe 
wall  is  another  flsain-e,  shorter  than  the  preceding,  v 
the  lesser  and  great<ar  wings  of  the  sphenoid,  am 
superior  orbital,  or  sphenoidal  fissure.  It  g-ivi^s  pas 
motor  nerves  of  the  eye,  to  the  ophthalmic  nerve,  ai 
thalmic  vein,  while  it  has  upon  its  cranial  side  the  c£ 
and  is  occupied  by  dense  connective  tissue,  which 
aperture  firmly.  At  the  apex  of  the  orbit,  above  tJ 
the  sphenoid  Assure,  is  the  optic  canal  or  foramen,  wl 
the  sphenoid  at  the  junction  of  its  wings  with  its  bo( 
is  cylindrical,  is  rather  larger  in  front  than  behin 
shaped,  is  from  eight  to  nine  millimetres  long,  and  : 
metres  in  diameter  on  the  average.  Its  course  is  fr 
outward,  upward  and  to  the  median  line,  and  the  can 
sides  converge  to  each  other.  Posteriorly  they  open  ii 
cranial  fossa.  The  canal  contains  the  optic  nerve  an 
mic  artery.  The  sphenoidal  fissure  running  outv 
spheno-maxillary  fissure  running  downward  and  c 
and  become  continuous  with  each  other  just  below  t' 
These  fissures  are  of  variable  length  and  breadth;  tl 
on  tho  opposite  sides  of  the  same  person,  and  usuall 
in  later  life.  The  spheno-maxillary  fissure  contains  f: 
tive  tissue,  and  some  vessels  which  communicate  wil 
maxillary. 
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The  dura  mator  aclliert's  to  the  sphenoidal  fissure  and  to  the 
optic  eanal  vt-ry  (Irmly.  It  clothes  the  siirfaco  of  the  optic  canal, 
and,  ciirvintr  forward,  is  continuous  with  tlie  out^T  sht'ath  of  the 
optic  nt'rve  and  with  thw  periosti;uiii  of  the  orbit.  There  is  also  an 
Inner  sheath  of  the  optic  nerve  which  is  continuous  with  tlic  arach- 
nokl,  and  which  at  the  optic  canal  is  tiriuly  attached  to  the  out«r 
sheath  by  meshes  of  connective  tissue.  In  many  cases  tliis  mesh- 
work  Is  sufficiently  open  to  permit  fluid  to  bo  injected  from  the 
cavity  of  the  skull  into  the  spjice  Iwtwei-n  the  two  sheaths  of  the 
nerve,  as  was  proven  by  Schwalhe.  But  this  is  not  invariably 
possible,  and  in  all  cases  the  optic  nervo  La  so  closely  attached  to 
the  wall  of  the  bony  canal  that  it  cannot  bo  pulled  away  fi*oiii  fU 
Schwalbe  says  this  adhesion  is  most  intimate  at  the  upper  part  of 
the  canal.  The  ophthalmic  artery  coming  from  the  internal  cai^ 
otid  and  about  two  millimetres  in  diameter,  hes  in  the  canal  below 
and  to  the  outer  side  of  the  nerve.  The  ivctl  muscles  and  the 
superior  oblique  originate  around  the  opening-  of  the  optic  canal, 
the  rectus  extemus  having  two  roots,  between  which  passes  the 
third  nerve. 

The  orbits  stand  to  each  other  in  such  relation,  that  their  axes 
form  an  angle  opening  forward  of  about  forty  degrees,  whose  apex 
would  be  at  tlie  middle  of  the  anterior  clinoid  process  of  the  sphe- 
noid. The  floor  of  the  orbit  slojws  do»vn\vai*d,  forwai*d,  and  out- 
ward; the  shai>o  of  the  cavity  thus  inclines  the  eyeballs  to  assume 
a  position  looking  outward  and  downward.  The  globe  is  placed  so 
as  to  lie  nearer  to  the  outer  wall  than  to  the  inner,  while  the  optio 
canal  is  above  the  level  of  tho  middlu  of  the  eye. 


DiSBASRS  OF  THE  ORBIT. 

Wc  consider:  lat.  Inflammatory  conditions  which  may  take 
place  in  the  periosteum,  in  the  connective  tissue,  in  the  capsule 
of  Tenon  or  or u hi- orbital  fa.seirv.  Inflammation  may  arise  spon- 
taneously or  extend  into  the  orbit  from  the  face  or  adjacent 
cavities.  The  bony  walls  may  be  diseased,  giving  list!  to  hyper- 
trophy or  moi'e  fnHiuently  to  caries.  They  may  also  be  pei'foraled 
or  pushed  inward  by  diseases  in  adjacent  ca\ities.  '^d.  We  have 
spontaneous  hemorrhage  into  the  orbit.  :}d.  It  is  a  favorite  site 
for  tho  growth  of  tumors.  4th.  We  also  have  to  consider  traumatic 
Ifsions.  Because  situated  within  the  orbit  we  might  refer  to  in- 
flammations and  diseases  uf  the  lacbr^'mal  gland,  but  th^>'  have 
already  been  disciifised. 

Tliere  are  two  important  symptoms  peculiar  to  orbital  diseases: 
one  is  dis]))acenifnt  of  the  globe  (exophthaliuu!-).  and  the  other  is 
its  immobllityj  the  latter,  however,  may  occur  through  paralysis  of 
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all  its  muBctes  and  will  then  be  differentiated  1 
ptosis. 


I      \ 


Periostitis  Orbit^k. 


I 


This  appears  as  an  acute  and  a  chronic  condi 
are  traumatic,  rheumatic,  ayphilitic,  anil  so-called 
most  common  :ire  s.yphilitic  or  sci-ofu!ous,  and  th 
frequent  in  children.  The  favorite  locality  is  tl 
orbit,  whili!  if  the  walls  lux  alTectcd  the  syniptoi 
tlilTt'rent  and  more  serious.  If  the  disease  is  lua 
there  will  bo  pain;  uedeniii  of  the  lids;  some  ch 
*»quatorially ;  niid  the  distinctive  symptom  is  thj 
orbit  is  veiy  tender  -whtn  pressed  by  the  finger  s 
a  tense  awolWn  spot,  hig-hlj  sensitive  and  at  a  latt 
lie  fluctuation.  I  liavo  seen  tliis  symptoin  in  fij 
cast>s  of  syphilitic  acute  periostitis,  in  which  the  c 
fectly  palpable  {sit  venia  verba  J).  The  chronic  f 
rated  with  moru  difllculty,  except  when  nodiila 
appear  within  reach  of  the  finger,  and  they  may  i 
6ltiction  of  the  nerves  or  muscles,  or  even  with 
movements  of  the  eye. 

Thu  course  of  the  disease  when  chronic  is  very  h 
montlis  and  even  for  years. 

The  course  of  the  acute  affection  is  various.  I 
near  tho  surface  and  is  promptly  opened,  tho  caa 
soon  and  without  retraction  of  skin  or  defonriity. 
l)e  neglected  or  the  constitution  unfavorable,  gene 
intlauiniation  may  ensue,  and  this  result  is  the 
deeper  the  site  of  the  trouble.  In  chi-onic  case 
curies  of  the  bone,  fistulw,  retracttoii  and  adhesio: 
foritiity  of  the  lids,  either  upper  or  lower,  and  espe 
Neces*i!-ily  the  eyeball  suiTers  Ixjth  in  the  conjunc 
in  the  cornea.    See  chapter  on  the  lids. 

If  the  disease  is  parietal,  its  recognition  becom 
tlie  deejier  its  situation,  and  also  more  serious  accc 
poi'tnnce  of  Jidjacent  refjionSj  e.g.,  the  roof.  Besid 
of  VH]fi,  chemosis,  stiffness  and  pain  in  moving-  the  i 
pniti  on  |>n.shiiig:  the  g"lobo  backward,  it  may  or  ma; 
displntcd  or  pi'ihaps  pushed  a  little  forward.  Tl 
turnal  esaceibutions  of  pain  and  perhaps  rise  of  i 
di'cp  di^rital  exploration  is  of  ^rreat  importance  to  < 
of  miirked  tenderness.  The  smaller  the  surf^'on's  fl 
his  advantage.  In  some  cases  it  is  allowed  to  maki 
toi-y  ineisioii  under  antiseptic  precautions  with  a 
exploring-  needle.    Such  a  condition  befell  a  friend 
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about  titty  ytfars  of  agp.    No  cause  except  a  rhoumatoid  diathesis 
could  be  given. 

She  had  constant  and  troublesome  pain  over  tho  forehead, 
agtfravated  at  nisht,  ami  laBtiug  for  soint;  weeltH.  It  became 
localized  over  tlie  Kupra-orbital  notch,  and  was  altcn<Iw]  by  swelling 
of  the  lid  in  that  ru^on.  I  ventured^  after  some  dcla}',  to  pass  in 
a  narrow  knife,  and  on  probing  reached  a  spot  of  roufrh  bone.  Pus 
in  iiinall  quantity  escaped,  a  flittula  waa  estabUshetl,  and  after  many 
months,  and  persevering  treatment  by  injections,  it  was  closed  up. 
It  may  happrn.  that  when  not  e\'acnatcd  In  front,  snch  an  abscess, 
bn'aldnjE:  down  tho  bony  tissue,  sliall  And  its  way  into  surrounding 
parts,  viz.,  into  the  ethmoid,  the  antniru,  the  frontal  sinus,  or  into 
the  cavity  of  the  HkuU  and  brain.  The  cunsefiuences  of  these  several 
events  are  readily  understood.  Again,  caries  or  necTOsis  may  take 
place,  and  when  the  dead  tissue  reaches  the  surface,  and  comes  out 
through  the  formation  of  an  abscess,  a  fistula  ensues,  and,  when  it 
heals,  deformity  of  the  skin  and  lids  will  follow,  viz.,  ecti-opion,  or 
exophthalnius,  etc.,  of  various  degrees.  A  \evy  notable  case  of  this 
kind  came  to  me  some  years  ago,  and  was  published  in  the  Trans. 
Am.  Opb.  Soc,  p.  139,  1870.  The  disease  begun  at  one  year  of 
age,  and  when  T  saw  tho  young  latiy  she  was  sixteen.  Pieces  of 
bone  had  been  discharged.  When  1  saw  her,  there  was  protru- 
sion of  tho  globe  from  the  orbit,  the  eomea  was  opaque  and 
turned  downward;  the  upper  lid  adherent  to  the  upper  margin  of 
the  orbit,  and  fully  everted;  the  ( onjuiictival  surface  covered  by 
thick  and  coarse  granulations;  tho  globe  constantly  exposed,  and 
requii'ing  to  hn  covi^red  by  a  pad  or  the  hand.  In  the  orbital  edge 
was  a  deep  sidc'us,  from  which  bone  had  been  exfoliated.  Tlie  other 
eye  intolemnt  of  light,  and  in  a  state  of  chi"onic  irritation.  Tlie 
treatment  adopted,  and  which  was  the  only  resource,  was  enuclea- 
tion of  the  globe,  r»;moval  of  all  of  the  conjunctiva,  bringing  down 
the  litis  to  propel"  position,  and  closing"  the  orbit  by  flaps  of  skin  so 
as  to  cover  it  completely.  Tliu  deep  part  of  the  orbit  was  (llled  by 
growth  of  connective  tissue,  its  cavity  was  narrowed  by  hyper- 
ostosis of  the  walls,  and  there  was  no  possibility  of  wearing  an 
artificial  eye. 

Still  another  possibility  is  that  periostitis  near  the  apex  of  the 
orbit  not  causing  piir-iilent  effusion  nniy  cause  indannimLion  of  the 
slieath  and  substjince  of  the  optic  uervo.  As  we  have  seen  on  page 
614,  we  may  have  from  this  cause  sudden  and  total  blindness,  ambly- 
opia, scotomata,  etc.,  while  ophthalmoscopic  signs  may  be  slight  or 
wanting. 

TreatmeHf.—Tiurinf!:  the  acute  period,  usual  antiphlogistic  mea- 
sures, especially  lint  fomentations  and  poultices,  will  be  ernpluyud 
locally,  and  in  adults  iodide  of  potassium  will  be  used;  in  syphilitic 
42 
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casoft.  gr-  XX.,  ter  in  dif,  or  pi>rhapb  in  I;ut 
rlitiutiiaitc  ciiMw.  gr.  v.,  tor  iu  die,  may  si 
sodium  may  b«  preferable,  and  proper  anodyii 
such  as  antipyrino,  gr.  x.,  or  bromide  and  cli 
Dbiicess  tlireaU'H,  my  judgment  is  in  Tavor  of 
always  imiii;^  a.  long,  tiarrow  knife,  or  bistouK^i 
deep  punt'luiv.  1(  ;l  llnliila  hiis  formed,  one  mui 
in  its  pxploration  by  a  proU-.  Often  Iho  dtfp  pi 
cittni  to  inIl:iiuiuiilion.  Thf  propi-r  way  is  to  sec 
openuig  l>y  <lilatinjf  it.  at  Ui-st  with  taininana  pi 
smnll  M(Htngivton1s,  nntil  access  is  gaiuod  to  the  < 
sinus.  Byringin>r  with  a  Qne  tube  should  bj 
long  as  any  secretion  in  |K<nt  up,  and  shoiilV 
callous,  or  indisposed  to  heal,  stimulating  lluiU»  i 
bill  always  under  strict  limitations  of  pnidirnec  a 
ctfL'cu  An  attack  of  acute  c<:llulitis  is  luit  liai 
liable  to  hv  disastrous. 

If  roupli  or  dead  bone  is  felt  by  the  proJw! 
attempt  ita  removal,  nor  its  solution  by  injection 
tbe  outlet  patent.,  and  use  warm  antiMeptic  inji 
acid,  1  to  100,  or  of  aqua  elilorinat,..  1  to  20.  or  :id( 
In  very  old  cases  injections  of  iodine  tincture 
of  Bulpbate  of  zinc,  gr.  x.,  vel  xx.,  ad  z  >•>  ('tc, 
p>neral  condition  of  the  patient,  especially  in  ^ 
be  properly  caivd  for  iu  administration  of  ^od 
iron,  especially  syr.  fern  iodi<ii;  gi^^ng  mild  mere 
hydrar^^.,  ffr.  ^  to  ,»„  ter  In  die,  or  rorroaive  si 
Vb,  wil;h  small  diwes  of  iod.  pot..,  the  object  beings:  \ 
tion  up  to  the  stjite  in  which  healthy  tissue  shall 
bone.    Hereditary  syphilis  will  not  )>e  forgotten. 

The  possibilities  of  s*rrious  complications  iniy 
to  b(ji  overlooked  in  case  the  rouf  Is  involved,] 
vicinity  of  the  brain. 

CELix'Lrna  Orbita, — Phlbqmon  of 

This  appears  under  the  form  of  subacute  infla 
and  of  pIili's;:inon.  It  may  be  occjisioned  by  a 
both  traumatic  and  idiopathic.  Tlie  mildest 
celhttitis  is  as  follows:  a  delicate  Iwy,  of  pale  si 
old,  complained  of  dull  )tain  about  the  right 
signs  of  ocular  inflammation.  After  two  or  thn 
began  to  advance  from  the  orbit,  and  then  I  sa^| 
little  swelling,  hut  no  n-dness  of  the  lid.  no  chOTJ 
tival  redness;  the  eye  stood  fonvard  several  niUUii 
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o\it\va.rd.  Thnre  was  difficulty  in  movement,  and  occasional 
dipjupia.  I'russui'i;  on  the  ^lobe.  when  firm,  wub  unpleasant;  no 
hardness  or  tumor  could  be  felt  on  pushing  the  flniger  between  the 
g-Iobf  ;ind  the  orbital  marg-in.  Vision  was  perfect.  pnpU  and  Tundus 
natiira].  The  syinptonis  continued  th(^  same  for  several  days  and 
the  eye  finally  returned  to  its  place.  Such  a  mild  attack  of  cellulitis 
is  iiinsl.  likely  to  occur,  as  I  Lave  fouuil,  in  younfr  and  not  robust 
children.  It  is  not  dang'erous,  and  needs  only  mild  external  appli- 
catioui),  such  as  warm  infuiiioDS  of  opium  or  of  chamomile  Howers, 
or  the  liquor  amtnonii  acetatis,  1  part  to  n  of  water. 

With  increased  severity  there  may  b5ConS'i<lerable  displacement 
of  the  ^lobe,  perhaps  diverging  strabismus,  and  there  may  he 
episcleritis  with  possible  chemosis  and  tlie  termination  of  the  pro- 
cess be  in  resolution. 

Phlegmonous  hiHammation  of  the  orbit  is  either  idiopathic  or 
symptomatic.  It  maybe  ushered  in  with  a  chill  and  rise  of  tem- 
peratuiv.  Theru  will  be  pain,  swelling',  and  duskiness  of  the  lids, 
especially  of  the  upper,  and  the  eye  will  advance.  Chemosis  of  a 
yellowish-red  color,  with  conjunctival  vascularity,  will  appear;  the 
eye  will  mnve  with  difflenlty,  and  in  the  height  of  a  severe  attack  it 
will  be  aVisolutely  rigid;  pressure  on  the  globe  may  or  may  not 
make  it  recede,  and  wilt  causo  deep  pain;  exploration  by  the  finger 
in  the  circumocular  sulcus  will  find  the  tissues  firm,  tense, solid,  and 
painful,  some  part«  t)ping  moiv  tumid  and  lender  than  others.  Tills 
last  symptom  of  resistant  and  painful  iuHltration  of  the  orbital 
tissue  Is  the  important  feature.  In  bad  cases  the  eyeball  becomes 
involved  by  innilratiou  and  opacity  of  the  cornea,  and  perhaps  even 
to  general  suppuration.  The  optic  nerve,  the  sclera,  and  the  interior 
textures  may  in  turn  participate,  and  the  end  be  panophthalmitis. 
Tlie  cases  var\'  in  .severity  and  general  features,  but  the  abo\*e  facls 
are  the  chief  symptoms.  Such  a  lesion  mtiy  be  metastatic  from 
puerperal  fever,  remote  phlebitis,  septicmmia,  cnrhunclas,  or  typhus 
fever;  it  is  more  fre(iuently  coincident  with  facial  erysipelas,  and 
then  is  usually  double,  with  disease  of  the  neighboring  bony  walls, 
or  with  acute  inflamniation  of  the  lachrymal  gland.  It  has  been 
observed  as  a  complication  of  purulent  meningitis:  but  in  such 
cases  there  is  strong  reason  for  regarding  thrombosis  of  the  cav- 
ernous sinus  or  neighboring  veins  as  the  middle  factor  of  the  process. 

It  has  been  caused  l>y  throntho-phlebitis  after  extraction  of  a 
carious  back  tooth  (Vossius,  Pagenstechcr) :  it  has  attended  fujtid 
nasal  catarrh.  It  uniy  result  froni  caries  of  the  pariet^'s.  Tii  all 
cases  of  suppuration  of  tho  eyeball  there  is  more  or  less  orbital  cel- 
lulitis. 

Without  external  signs  of  eye  disease,  there  may  be  danger  to 
sight  from  optic  neuritis,  and  this  is  to  be  especially  watched  for 
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nftiT  facial  orj'sipelaa. 
orbital  vpsstrlK. 

Tlie  extensiou  of  erysipelatous  inAammation  i 
frequent  and  grave  occiinvnce.  Kot.  only  may  It 
optic  nt^uritift,  as  I  have  seen  and  has  been 
8paul(1inj^,an(l  others.  Imt  I  have  seen  the  coi 
purate  from  vxposnrc  prodiicitl  by  exnpbthal 
not  so  Sf-versly  ilaiiiagtHl  it  is  liable  to  be  Iiazy 
moBCopic  inspection  difflcuU.  Tbc  uerv«?  is  apt  U 
infiltrated,  and  its  vcaisulst-xtix-uiely  att4.'uuat«tl,ii 
while  in  milder  types  the  congtrstion  may  exist; 
the  more  usual  phenomena  of  neuritis.  Thei 
risk  of  meningitis. 

Prognosis  is  si'rious,  and  turns  on  the  a; 
of  the  patient,  and  on  the  cause  of  the  trouble,) 
of  treatment.    The  ^rreat  majority  recovpr. 

Fatal  caws  Ihruu^h  nieiiingiti.s  and  al> 

PL-CO  I'd. 

Trentnient  will  vary  according  tu  the  pvrij 
seen,  and  with  its  cause  and  complications,  For 
cold  or  warm  applications,  as  the  fctdinj^  of  th 
and  free  use  of  leeclies  on  the  brow  and  temple — «i 
—will  be  judicious.  Wlien  the  swelling'  rises  hij 
atinn  iK-neath  the  rim  of  the  orbit  detects  deoj 
resistance,  and  Lf  the  swelllng^  of  the  lid  bo  of  a 
lyiie  and  there  tw  mucli  [utin.  an  incision  should 
point  of  fd'eatest  tension  and  ti-nderness  with  a 
bistoury,  close  and  parallel  to  the  wall  of  the  or 
above  the  eye.  The  knife  should  enter  for  ono-hft] 
much  deepiT,  and  while  the  pfiint  may  not  cut  w1 
throu^^h  the  skin  and  fascia  must  bu  one-fourth  t^ 
an  inch  in  Icn^h.  By  this  Incision  the  tension  oi 
fascia  is  relieved,  the  vessels  are  unloaded,  serui 
the  tissues  are  rt^Iaxed.  It  is  not  nect-ssarj-  to  flm 
such  a  focus  has  formeil,  the  knife  must  aim  for 
depth  to  roach  It.  My  convictions  are  Strang"  In 
incision  with  sufficient  ext^i-nal  opening:,  as  a  mi 
the  phleKiuoaous  inflammation  and  the  fnrmatta 
dtsasri'ee  with  a  tendency  to  long^  tarrying;'  until  pi 
at  the  s\irface,  because  meanwlille  jrrave  mischief  c 
nerve  jmd  likewise  the  cornea,  as  tho  result  of  tons 
contifTuous  iiiflainmator>'  action.  The  wound  is  to 
tent  of  boratwl  lint,  and  ^vashed  freely  with  warm 
lated  water  or  solution  of  corrosive  subliuiatv  t-o 
a,iid  fiubwc^ucnt  dlschar^^,  and  lotions  of  warm, 
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ammonia  must  be  continued  ;  or  hut  poultices  of  ground  slipperj'-elm 
l>ark  or  of  t^pong'lu-pilitie  wruiiff  out  of  hot  watt-r.  should  be  kept  up. 
Tlie  patient's  penenil  condition  will  modify  the  local  treatment,  be- 
cause il  laboring  under  a  gi'avii  general  disease,  fevfT,  pya'inia,  or 
iniminfdtis,  there  will  be  some  hesitation  about  inflicting  pajti  or 
incurring  much  loss  of  blood.    The  principles  of  general  sur^iy 
must  bG  our  guide.   Whyn,  however,  orbital  cellulitis  and  blepharitis 
complicate  erysipelas  of  the  face  or  head,  incisions  are  to  be  made 
early,  when  the  skin  assumes  the  tense  and  dusky  hue  and  hard 
feel  of  phlegmonous   infiltration.    The  circulation  being^  strangu- 
lated by  the  effusions,  deep  incisions  olTer  llic  best  chance  of  pro- 
venting  the  sloughing  of  tissue  and  injury  to  the  eye.    In  these 
cases  there  is  less  daufrer  from  undue  bleodLng*,  because  the  vessels 
are  choked  by  the  inllltrution. 

It  need  not  be  said  that  in  many  of  the  complicated  cases,  the 
general  disease  demands  the  chief  atlenlion,  by  stimulants,  sup- 
porting food  at  short  intervals,  quinine,  mineral  acids,  etc 

It  may  happen  that  the  eyeball  passes  into  general  suppuration 
or  suppurative  keratitis.  For  the  latter,  and  for  early  stages  of 
the  former,  warm  fomentations  are  to  be  sedulously  used.  Para- 
centesis of  the  cornea,  or  its  free  division,  may  be  required.  For 
suppuration  of  the  globe,  where  it  lias  J>cc«ine  tense,  and  is  giving 
great  pain,  an  incision  may  be  made  into  its  anterior  half  to  evacn- 
ate  the  vitreous,  at  least  in  part.  In  these  cases  enucleation  may 
be  dune,  us  I  do  not  hesitate  to  do  when  its  suppuration  is  priuiary 
and  tbo  alTection  of  the  orbit  secondary.  There  ai-e,  in  literature, 
a  number  of  cases  of  fatal  results  following  abscess  of  the  orbit, 
but,  discrimination  must  be  made  as  to  those  which  are  associated 
with  other  and  A?rave  disorders.  For  remarks  on  these  condi- 
tions see  page  500  et  seq.  An  extensive  abscess  of  the  orbit,  when 
purely  local,  threatens  risk  by  extension  backward  to  the  bniin, 
and  it  may  also,  in  some  cases  which  terminate  in  recoverj-,  cause 
SD  nuich  contraction  of  the  connective  ti.ssue  as  to  interfei'e  with 
the  motility  of  the  eye;  this  has  been  seen  to  take  place,  especially 
between  the  levator  pali>ebnB  ami  rectus  superior.  Such  mis- 
haps are,  however,  uncommon,  and  ivcovery  usually  occurs  %vith  en- 
tire restoration  of  function.  Impairment  of  sight  is  unfortunately 
not  so  rare,  consisting  in  lesions  of  the  optic  nerve  and  retina,  in- 
flammatory-and  atrophic,  also  in  intraocular  hemorrhages  and  in 
detachment  of  the  retina.  Some  cases  of  amaurosis  or  amblyopia 
do  not  show  any  ophthalmoscopic  lesions,  antl  in  them  the  cause 
may  lie  in  the  stretching  of  the  n<M*vc,  or  in  inflammation  of  the 
D«r\*e  behind  the  globe  (mtro-bulbar  neuritis),  or  by  exudation  In 
its  sheath.  It  is  said,  too.  that  by  pr^-ssuiv,  the  axis  of  the  eyeball 
umy  be  temporarilv  or  perhaps  pennauently  altered,  giving  rise  to 
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bypvropiu  ur  lu  myopia  aL-cardin^  to  the 
forct  is  cUiefly  exvrltid.     But  oveu  from  visu: 
are  ultimately  safely  delivered. 


ImFLAMHATtON  OF  THE  OCOLO-ORBITAI.  Fj 

It  is  not  inlomicd  to  ivflne  needlessly  upoiT 
flammation  in  ihu  orbit,  but  wi*  meet  cases  aa|| 
tincUve  features  justify  us  in  designating-  th^| 
seat  of  the  legion.  For  example,  a  ;rirl,  fourteen 
senUnl  hvi-seir,  in  whose  left  eye  was  to  bo 
over  the  in&ei-tion  of  the  rectus  externus. 
equator  was  niodemtely  iujei-ted;  the  ^'lobo  wi 
its  movements  were  a  htlle  uncouifortable;  pi 
patn.  Such  ao  attack  had  occurred  twicer  wltli 
disappiMi-ed  each  time  in  less  Iban  two  weeks.  1 
>foo*l  health,  and  no  sypJnliiic  or  slnjn:ous  tai 
Such  a  case  would  seem  like  episcleritis,  but  the 
eye,  and  its  teuderness  on  bein>r  pressed  into  the 
difloafte  Tarther  back,  and  pointed  out  its  seat  to 
part  of  the  capsule  of  Tenon.  ^| 

It  happens  that  the  symptoms  of  the  abo\*^V 
little  moiv  pronounced,  so  that  instead  of  a  loca 
bleb,  cheraosis  may  bepin  at  and  surround  the  v 
pcarh  the  cornea  attended  by  no  dLslinct  syniptoi 
junctival,  or  other  disease  of  the  front  of  the  eye 
8wellinj^  of  the  up[ier  lid,  slight  proptosis.  and  » 
motion.  Such  is  tl)c  picture  of  well-utarked  tenon 
tion  is  practicable  only  when  the  elTusion  ih  ser 
usually  rheumatic.  Treatment  should  be  mildt  (l 
and  clioice  of  suitable  rhemaatic  reuiedies.  acconi 
tions;  alkalies,  iodide  of  pot-asstum,  salicylate  of  s 
cases  will  pet  well  in  a  few  days.  Dr.  Bull  liaa 
the  dis*'ase  foHowiufi^  operations  for  strabismi 
tioncMl  one  of  the  samo  kind.    Other  operators 

Thrombosis  of  thk  Orbital  Vbucs  asd  oi 

Sums. 

Thrombosis  of  the  veins  occure  necessarily 
flammation  of  the  orbit,  and  does  not  call  for  ape 
process  may,  however,  extend  to  the  cavernous  sii 
other  sinuses,  causing?  cerebral  symptoms  of  a  re 
ter,  acrordiTi-r  to  the  parts  involved.  When  the 
ftiuuses  on  both  sides  of  the  skull,  then  we  may 
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the  venous  circulation  in  botli  orbits  simnltant'ously.  producing- 
bilateral  cxoi>lithaliMiis,  a-tttma  t>I  the  lids,  with  severe  brain  symp- 
toms. 

In  case,  as  often  happens,  the  venous  thrombosis  is  of  a  septic 
quality,  either  by  loi^al  or  general  infection,  then  we  havo  small  aVi. 
scesses  In  thu  skin  and  tiHsues  of  the  lids.  There  may  also  be  ab- 
scesses ill  the  eye  muscles,  and  the  patient  is  likely  to  succumb  by 
purulent  itiening'LtiK.  abscess  of  the  braiii^  or  pyaemia. 

We  also  have  thrombosis  of  the  cavernous  sinus  in  conse- 
quence of  various  intracranial  lesions  and  associated  with  throm- 
bosis of  other  cerebral  sinus»^s.  For  exaiuple,  Wreden  '  elaborately 
gives  the  history  of  cases,  one  of  otitis  media  punilenta,  and  an- 
other of  sarcoma  in  the  superior  nasal  fossa  which  among"  other 
severe  synifitums  developed  thromlMisis  of  the  cavernous  sinus. 
There  will  be  all  the  signs  uf  phlegmonous  iiitlamiriation  of  ilie 
orbit,  and  the  swelling  will  perhaps  i-each  the  cheek  and  nose;  tliere 
will  be  exophlhahnns,  perhaps  of  both  globes,  immobility  of  the 
eye,  mydriasis,  paralysis  iVf  the  Gth  and  3<i  nerves,  and  great  pain 
from  iiTitution  of  the  ophthalmic  bninch  of  the  5tb  extending  over 
all  its  distribution.  There  will  be  great  turgidity  of  tbe  retinal 
veins,  amblyopia,  perhaps  total  loss  of  sight,  or  papillitis.  Tin- 
very  severe  symptoms  which  attend  this  condition,  gravely  jeop- 
ardize life,  although  one  of  Wreden's  cases  recovered.  Berlin  dis- 
cusses the  subject  at  lengt.b'  nnd  instances  a  case  in  a  hoi-se  in 
which  by  unskilTul  phlebotomy  in  the  jugular  vein  thrombosis  of 
one  cavernous  sinus  and  other  lesiuus  took  place  which  proved 
fatal.  The  afTeclion  is  more  apt  to  be  double  than  single.  Some 
spot  of  caries,  or  local  phlebitis,  or  purulent  meningitis  may  be  the 
starting  point.  It  can  al-so  originate  in  caries  nntJiidt'  the  cranial 
caviTy  such  as  removal  of  an  epulis  (Lamlesberg)*  which  proved 
fatal  by  this  method. 

Ttmobs  op  the  Orbit. 


There  is  nn  enormous  liter-itun^  on  this  subject,  and  the  ob- 
scurity which  attends  an  exact  diagnosis  of  the  nature,  extent,  and 
relations  of  the  disease,  makes  every  case  an  interesting  study. 

In  an  examinntion,  wc  atteml  to  the  objective  symptoms,  and 
first  the  exophthalmus,  its  degree,  and  the  direction  in  which  the 
eye  is  pushed;  the  mobility  of  the  eye,  whether  limited  hi  any 
special  diri'ction,  in  all  directions,  or  not  nt  all;  the  appearance  of 
the  globi',  whether  unduly  vascular  or  itself  the  .si^at  of  a  tumor  or 

'  Arc-htvmor  Ophthatiiiolngy  and  Otolofo*.  vol-  iv.,  63,  1875;  voLr.,as,  ItltiL 
'  (Jnu'ff  ami  Sin'iiiiNch,  "  HiiniPionk.''  vul.  vi,.  p.  MO. 
'Ontmlblatt  fOr  Augi-nhfiikiiiide,  1hk»,  p.  1(38. 
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deformity.  We  examine  tbi*  tumor  as  to  il 
elasticity,  (Ixity,  or  iriohiUly.  fluptuation.  puh 
or  lobubir  or  niK)iit»i-  rharact^^r.  and  \vln;li«;r  il 
ball.  Wi'  jiruss  thu  ytob*?  rmck  Uito  the  orbit  and 
pivw*  pain,  huw  tar  il  will  n-codr,  and  ivhethi 
tumor-  also  retin»  or  b«  pr<'s.s*'(l  forward.  Wt*  lis 
aad  over  th(»  tmupic  by  a  stethoscope,  for  uiui 
We  note  whothor  ni'ighboring  vessels  about  the 
enlarged,  whetht-r  the  pi*i*-anriciilar  or  the  eervica 
are  LypiTtropliiLnl.  We  iimiwrt  iiei^hburiDg  cjn 
trils,  the  vault  of  the  pharynx,  tlu*  fruntal  and 
so  far  as  they  ai'e  within  the  me'^ns  of  exaininat 
cases  we  cxploi-e  the  tumor  with  a  hypodermic  s; 
tivouess  of  the  cornea  and  the  fundus  ocuU  arc  a' 

Tlie  subjertive  examination  will  embrace  th 
and  pivvious  health. constitutional  dise-jises,  e«pe 
hereditary  tenduncy  to  Gincer.  or  it»  iwssible 
parts  of  the  body;  the  mode  in  which  tht^  dtse 
exactly  at  what  point,  if  tills  can  be  lucated;  iti 
whether  the  onset  was  somewhat  sodden  or 
there  has  been  pain,  or  occasional  attjioks  of  infUl 
a  tumor  was  noted  before  proptosis  apix-ared,  « 
may  also  examine  for  diplopia,  and  Hometiraes  i 
hypermetropia  or  even  myopia  has  iKeii  develoa| 
be-ran.  f 

The  upper  lid  often  undergoes  remarkable 
^lobe  adv.tnci^,  while  in  other  cases  the  lids  ai 
and  cannot  properly  cover  the  eye;  in  the  lattn 
may  tKX^ome  intl;uni><I  and  o(>a<iue,    Tlie  cxamin 
may  be  ma<ie  by  IbnistinR  the  lit  lie  flngi^r  bcj 
the  bony  mar^n  on  all  sides  as  deeply  uito  tl 
not  heeding  the  considenible  displacement  of 
tf)  the  pressure.    The  object  is  to  elicit  infonuatl 
of  the  tumor;  whether  it  sprin§r  from  the  wal 
located  within  the  conn  of  tin*  ivcti  muscles  or  b 
whethei-  it  be  attached  to  the  jrlolM)  or  to  the  oi 
it  enter  the  orbit  Ivova  an  adjacent  cavity. 

Many  of  these  questions  must  be  left  unai 
oft-en  tell  b3*  thi>  ftx»sliicss  and  hardness  of  a  tu 
tached  with  some  firmness  to  the  bony  walls;  1 
side  of  the  muscles.  If  the  tumor  be  mobile,^ 
t«nt  bL>  five  in  the  orbit,  although,  perhaps,  ^ 
at  the  sjune  time  the  g^loln;  is  displaced  in  sol 
eral  dlntction,  the  tumor  is  probably  outside 
e:lobe  comes  straight  forward,  its  motions 
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mtural,  and  the  tumor  seem  fitted  closely  into  the  apex 
of  ilie  orbit,  iiiul  vision  has  Iteeii  destroyed  iit  an  early  perio*!,  svhicli 
ortlinarily  is  not  the  casi-,  there  is  reason  to  locate  it  within  the 
cone  or  the  muscles  and  it  may  be  an  outgrowth  in  or  upon  the 
optic  nerve.  A  tumor  of  the  optie  nerve,  of  wliich  several  are  re- 
coidod,  will  not  at  firat,  of  necessity,  destroy  sight,  but  at  an  early 
stage  blindness  will  follow. 

It  has  also  bi^en  noted  that  sometimes  the  nerve  is  not  pushed 
out  strai;rhl,  but  has  an  S-shaped  curvature.  Deformity  in  tho 
contoui'  of  the  orbit,  which  is  v&tv,  and  stoppage  of  the  uoslriis, 
arc  indications  of  a  growth  in  the  antiiini,  and  it  may  he  discuv- 
eretl  by  examining  the  ginns  and  the  mouth,  and  the  cheek.  The 
use  of  the  rhiuoscopic  mirror  behind  the  velum  palali  will  aid  us 
in  discovering  encroachments  from  neighboring  cavities.  One  nias' 
also  explore  the  roof  of  the  phari,Tix  with  the  finger  per  as.  The 
nostrils  iimst  be  inspected  by  mliTor  and  speculum,  and  be  exam- 
ined by  a  long  probe  or  by  a  cotton  holder.  It  Is  not  infrequent  to 
Und  polypi,  especially  in  tho  upper  fnssip. 

The  next  quejilion  is  as  to  the  nature  of  the  tumor,  and  with 
this  and  the  previous  inquiry  aj-e  bo\md  up  both  the  prognosis  and 
treatment  of  the  disease.  We  must  often  spi-ak  with  caution  about 
the  nature  of  an  orbital  tumor.  The  factors  to  be  weighed  aiv  its 
rate  and  rapidity  of  growth;  the  age  of  the  subject,  and  his  previ- 
ous liistoi-y ;  the  hardness,  smoothness,  iioihilar  character,  mobility, 
compressibility,  fixedness,  nppaivnt  vascularity;  the  state  of  the 
eyeball;  and  the  existence  of  niuniiui'  or  pulsation;  the  pivsenco  of 
distended  or  varicose  vessels.  We  can  speak  with  some  conllilence 
respecting  osseous  growths  by  their  physical  characters,  the  slow- 
ness of  gi-owth  and  painlessness,  and  the  way  the  globe  is  displaced. 
Tumors  rapid  in  development,  especially  in  young  subjects,  attended, 
too,  with  large  circumorbital  or  palpebral  veins,  and  which  may  or 
may  not  pulsate  or  have  a  murmur,  are  likely  to  consist  largely  of 
blood-vessels,  and  may  also  be  malignant.  Tumors  not  verj'  rapid 
in  growth,  either  smooth  or  nodular,  more  or  less  mobile,  and  not 
painful.  ofTer  a  witte  field  of  spi'Ctilatioii  as  to  their  chanicter,  as 
between  fibromata,  Upomata,  sarcomata,  myxoniatn,  nielanomata, 
etc.  Cj'Sts  are  sometimes  easy  to  be  made  out  by  obscure  elas- 
ticity, partial  attachment,  ovoid  and  smooth  shapi-,  but  when  deep 
and  of  long  duration  they  arc  only  recognized  by  being  opened. 

Another  class  of  tumora  easily  diagnosticated  arc  degenerations 
of  the  lachiymal  gland. 

Then-  are  also  found  echinococci,  eysticerci,  congenital  serous 
■cysts,  and  bloody  cysts. 

Angioniata  and  erectile  tumors  aiv  very  likely  to  be  associated 
-with  similar  anomalies  of  the  skin,  but  this  is  not  necessarily  the 
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ciww — they  nn*.  iiKiially  concrcnital.  Cavernous 
tal,  as  well  ais  lln«w  wljicli  urt?.  can  he  <^<ticr;il 
gjTx'in;:  tliat  tlk-y  jjivatiy  incn*iuse  in  mizo  hj 
dowiiwiknl  ami  foi-wanl.  so  as  to  tause  tnuioii 
nrc  npt  to  be  contatni't)  hi«»ule  the  coue  of  tlio  n 
D'jl  have  pulsation  «r  tiiunuur  (Berlin).  Tlic  dia 
ptin-  an;r>unt:itu  and  htf^Uly  vascular  nuilifriiaut  j 
on  till'  (;n*!itor  rapidity  of  prc»wtli  «r  thr  lattt-r.  \.\ 
upks,  and  that  tlu'  lymphatic  kIiiihIk  -aw  liublp  s^m 
and  thir  cyL-ball  itsi^lf  to  hi*  iinplicatt'd.  But  iIm 
£T^i  uitcertaiuty  duriiigr  the  vwr\y  sta^  of  the  dli 

Anions  the  mix-  ocular  lumoi-s  aiv  fnclinndrr 
<lroni:it:i,  while  cptthchal  cancer  Boniettmes  rt 
pai'iH  into  ihf  orbital  cavity. 

"Very  setdum  arn  both  orbits  invadtMl.  yet 
times  witli  ossitlc  growths  an<l  I  have  st-t-n  both  oi 
tumors  in  a  case  of  Hod^kin's  discaM*:  similar! 
existhi»;  in  the  neck  and  I'Lsewheru. 

The  above  n;iiiarks  include  what  may  he  st 
nosi8  and  tt,^'mpton^5.  Ar  to  courso  and  pix>^noai 
that  some  tumors  rapidly  increanv.  These  ai-e  that 
which  will  embrace  various  forms  of  sarcomata,  tt 
htrv  cancer,  and  some  melanotic  ^owths.  In 
may  !«' involviHl,  and  the  tnmor  may  extend  b( 
possibly  ^^mw  to  an  enonnous  sixc.  Pictures  of 
found  in  various  bunks  (Hichel,  Djtli-ymple,  Wella 
lias  reached  the  external  Kurface,  the  tumor  bi 
bleeds,  emits  olTcn&ive  secretion  and  odor,  causes  fa 
cialioi..  exhaustion,  and  death.  It  may  also  prodi 
the  adjacunt  bony  walls,  ant!  tht>  fatal  rosult 
invasion  of  the  brain. 

Fibrous,  fatty,  cystic,  enoiiondiximatous,  am 
tumors  tri-ow  less  rapidly,  and  give  trouble  by 
the  oye  and  the  injury  to  sig-ht.    An^iomatousJ 
mors  havi>  be<rn  known  in  a  few  instances  to  diS 
ously.     Bony  tumors  aiv   wry  slow  in  ifrowtU, 
tsxviii  ma^ituUe,  as  I  have  witncsNiNl.    Miickenzb 
of  which  both  orbits  are  (llh-d  by  a  dendritic  moss  i 
trophy.     Osst-ous  prowths  aiv  iTot  painful  except 
and  disturbance  of  adjacent  .sensitive  parts.    Ii  " 
orbital  tumors  the  exophihalnius  is  sufficient  n'Z 
rplief.     The  injury  to  sif,;ht  conies  by  neuritis  (chol 
nient  of  r-otiua,  intrao<'ular  hnmorrhagvs,  etc,] 
the  si^ht  remains  go<nl  for  an  indeftnito  liun*, 

Ttimora  of  the  optic  nerve  have  within 
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loneri  considerably  in  litei'al»ii>j;  Hiey  ai-e,  however,  nire,  and  none 
have  come  under  my  notice.  About  forty  cusos  arc  on  record,  and 
the  referonces  below '  include  about  all  that  has  been  written.  Id 
this  country  cases  liavi-  been  reported  by  Liddcll,  18G3,  Strawbridgis 
Kn;ipp,  GrutMiiti^,  Uohiies,  iind  Juliiisoii.  Tlie  cu-s^s  of  thu  last 
three  apo  found  in  the  Archives  of  Ophthalmologif  and  uitj  in- 
cluded in  the  refei-encea  below.  The  case  by  'Dr.  Liddell  1ms  not 
been  known  to  ^nenil  literature  and  is  i-eiwrled  iu  a  pamphlet 
in  my  possession,  A  number  of  text-books  refur  to  the  subject  but 
grivc  no  new  cases.  The  best  sunimnry  of  thi-  matter  is  given  by 
Michel  and'VnssiuH. 

Michel  refers  to  tubercular  ffi'owlhs  in  the  optic  papilla,  ami  in  the 
orbital  portion  of  (.lie  nerve,  aiitl  in  his  "'Lehrbueli  der  Aufren- 
heilkundc,"  8.  fi42,  lSfl4, quotes  a  casi^  which  he  liad  st^en  of  a  tuuior 
upon  the  inti-a-cranial  portion  of  the  nerve  and  tlie  chiasm,  in  a 
man  who  had  elephantiasis  of  one  lower  iiiub. 

In  by  far  the  larjjest  number  of  cases  tho  orbital  part  of  the 
nerve  is  the  seat  of  llie  frniwth,  which  varies  from  a.  hazelnut  t.o  a 
gT}oso  eg-fr  in  size.  Sonietiujes  the  ner\"e  goes  through  the  tumor 
and  is  spread  out  in  it,  at  other  times  it  is  found  upon  one  side  of 
it.  The  lunior  g-i-ows  either  fmdj  the  ilural  sheath  or  from  the  pial 
sheath,  and  the  stem  of  the  nerve.  From  tlie  dural  sheath  jrrow 
endothohomata ;  from  the  stem,  includingr  the  pial  sheath  and  it« 
trabecuUe.  occur  the  greater  nmiiber,  which  are  various  forms  of 
sarcomata,  viz.,  fibro-  and  myxo-sarcoma,  etc,  Cystoid  degenei-a- 
tlon  is  frequent  in  portions  of  the  t\imoi-s.  These  g^-owths  occur  in 
the  early  j)eriod  of  life,  i.e.,  up  to  puberty  in  about  four-Hftlis  of 
the  cases,  and  nearly  half  of  them  before  the  \igv  of  seven  years 
(Wilteiiier). 

Symptoms  vary  somewhat  acccordin^  to  the  size  and  form  and 
locality  of  the  growth.  As  a  nih'  the  prngivss  is  slow  (in  one  ease 
eijfhteen  years)  painless,  and  blindness  cotues  ven*  early.  (Tlie  case 
of  Scbicss  was  in  the  last  i-ospect  very  exceptional.)  Papillitis  or 
atrophj'  of  the  nerve  appears  early.  Exophthalmus  takes  place 
either  .straigrht  fonvard,  nr  a  little  downward  and  outward.  Mo- 
bility is  little  interfered  with  unless  the  {rrowth  he;  lar^re.  Dflen 
the  tumor  may  be  g-fasperi  between  the  Hngers  and  recognized  to 
lie  within  the  cone  of  the  recti  muscles.    It  is  sometimes  elastic  and 


'  Leber  in  Graefe  u.  9nenii»-h.  Bd.  v..  p.  »lfl.  with  rcferrnei'*.  m*4.  Wille- 
iner.  (Jraefe's  Arohiv,  Bd.  xx%*.,  Abth.  i.,  W.  ISI.  psmc*  up  U>  lft78.  Vossiiw, 
firiicfeV  Areliir.  Bd.  xxvUl.,  Abth.  i,.  8.  ti*82.  J.thiismi.  Archives  of  OpbThnl., 
vol.  xiv..  ]>.  151.  1«H.">.  Straub.  ftrwfe"*^  Arohiv,  Hil.  xxxii.,  Abth.  i..  S.  aH, 
l8tM>,  St^liiehs  I'iernuPiMis,  (ipm-fe'H  Aruldv.  IW,  xaaIv.,  Abtli.  iil..  8.  230.  ISW. 
VosKiiid.  '■Gruiiilriiwiler  Ank'i'uheiikuiuk-."  ]hh«.s.3;i.  Michol,  "DJeKrank- 
beiten  d««  Au^es  im  Klndcrulter.''  IKsD,  p.  520. 
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sometimes  firm.    Sompiimps  a  diagnosis  of  th( 
llii?  tuiitiir  is  passilile,  huL  if  lar^?  this  caiuiot  be  e 

Treatment  conststti  in  nMiioval,  uliicb  will  u 
thu  cant4fnts  of  the  orbil.    Stniw'brid^*,  Kuap 
SfihiuMS  all  succcwled  in  pi-esernngr  the  globo  whi 
tumor.    Id  the  cases  of  Stmwbridg'e  and  Knapp 
suppurated. 

Relapse  of  the  j^rowth  lias  been  noted  only  < 
of  obeiervution  has  usually  not  exti'nded  hi>,vom 
In  flvo  of  Uic  ca»t«  rctwrled  hy  Willeiuur  dtsath 
effect  of  thu  opvratioD.  In  the  above  cases  oxtens 
tumors,  Huch  an  chuntidul  (>!\.rcomata  and  j^liomat 
nrr\c  are  not  includvtl,  neither  are  orbital  tui 
T«lop  lUe  optic  nen*e. 

A  i^Buini^  of  the  neglected  paw  t>1  IMiifV  ii*  a*  folloiTB 
yooiifC  woiitan  jet .  3i),  whoaflvr  having  liiul  iiiiitn[w 
lids  uf  the  left  eye  which  Uvted  two  or  thr«e  uontba; 
i.e.,  iu  ihv  BpriuK  uf  It^U  ^Udit  la  this  eye  invw  diiu. 
ciiihthnlmux  be^aa  juid  percvpliun  uf  lii^liC  was  suun  3| 
luni^or  fxophthaluiofl  wa«  no  tcreut  tliat  the  Itds  did  oof 
vri€lolydUiiit«d,andeyeiierfect1y  movable.  lo  Jime,  It 
fiKlitiK  hi  fttr«>phy  itf  Ih*  I'Vrlwll.  In  1S5H,  when 
tuinur  hung  down  iibiinst  to  tlif  level  of  the  iHnntriU! 
Prom  Mincing  the  tumor  lx<niKii»iit.  eitirptvtion  waa  p 
]t  twt.  nystA  were  nipturvd;  tlie  orbit  wns  wholly  ev»ci 
the  tumor  wiutcuiupuiwd  of  the  expaudvd  and  thict 
ui'>rt't*,  wlUch  entered  at  the  posterior  pnd  and  reapp 
quarter  of  tm  Inch  fnxii  tlie  gtolje.  The  taiiinr  wiut  a»  tar 
P^ovBCVK-  (^°  Metlon  it  appcnred  tn  corutlnt  of  n  IaihIi 
wbow  oolor  was  of  a  redih'sli  yeUovr.  The  ropturod  ey 
tlnn»I  w^re  lined  hy  a  hiutMith  iiiemhrane.  The  )>Atient 
flvci  yntn«  Intur,  with  no  return  o(  the  growth.  Two  illuiil 
the  pnpur. 

Treatment. — The  only  proper  proctHsling  is 
Certain  modifying-  consitlerntitms  are  to  be  k«pt 
which  extend  loo  deeply  into  tlio  orbit  t«  be  |)orl 
or  which  communicate  with  adjacent  ca\itios,  mi 
n'nioval,  be  treati-d  by  injectionH  of  stinmtatiiig  Qx 
l:ir  or  en?ctile  timiors  in  very  yotmp  subjects  (inl 
red-hot  needier,  or  of  electrolysis,  to  coafn>l''^te  the 
cnU  ITie  operation  may  be  reiH-ated  once  in  two 
acconlins^  to  tJie  degT»*e  of  reaction  atid  to  the  ra| 
Such  tiinioi-s  cannot  be  safelj-  treated  by  irritntin 
adults  they  may  l>e  attacked  by  excision,  aided,  i 
actual  p,Tutf>rv  in  some  convenient  form,  viz.,  hol-i 
U'ry  or  thernio-cautery.  Often  Hiey  are  iocU 
Hbrons  tissue  which  much  facilitates  the  proct 


■vacnJ 
rkeofl 
ipitoR 


^ 


sis  it  Is  better  to  "have  hotli  noodles  of  plat.innin.iho  positive  pole  1;o 
which  ox^'lEToii  giios  must  always  be  of  platinum,  it  is  in  this  that 
the  greater  iimount  of  albuiuluous  cuag'ulattou  talies  place.  For 
smntl  growths  llie  neg'alivo  pole  may  be  ajiphed  by  a  spniigt?  to  the 
temple,  but  when  tlio  tumor  is  larjre  both  neetlles  must  enter  the 
tumor,  and  consequently  must  be  about  two  or  ttirec  inches  lonicr. 
It  is  best  to  coal  the  needles  for  a  certain  distance  with  collodion 
where  it  is  desired  not  to  injure  the  skin.  The  positive  needle  being 
first  entered  may  n-mam  in  nitu  while  the  nefi*at.ive  needle  after 
beinp  held  In  position  a  few  minutes  at  a  little  distance,  may  be 
entered  in  succession  at  dilTei-ent  points  around  the  positive  as  a 
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centre,  until  a  sufficient  effect  is  attained.  Reaction  is  sometimes 
considerable  and  it  is  prudent  to  not  attempt  much  at  a  first  sitting. 

An  illustration  of  an  unusually  large  angiomatous  tumor  is  g-iven 
in  Fif,'.  230.  The  child  was  a  patient  of  Dr.  C.  3.  Bnll,by  whose  kind 
poriuission  the  case  is  presented.  Several  applications  of  electroly- 
sis were  made,  but  the  success  was  not  complete.  The  tumor  was 
within  as  well  as  without  the  orbit. 

For  osteoid  ^owths  the  l>est  means  of  removal  is  by  the  chisel 
and  mallet,  attacking  tbem  at  the  base  by  verj'  light  and  numerous 
blows  until  they  loosen  (Knapp).  But  Berlin  sums  up  his  i-emarks 
on  such  tumora  by  some  pregnant  obHer\'ation8  as  to  what  is  justi- 
llable  according  to  the  situation  of  the  gi-owth.  He  has  collect.ed 
32  cases  which  were  operated  on:  of  these,  9  had  meningitis;  S 
died;  of  the  whole  number,  IB  had  bony  growths  in  the  roof  of  the 
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nrbil.  nnci  of  these  B  dbfd.  a  Tatality  of  Hi 

sbows  in  a  most  stanJing  way,  lii»\v  da^ 

this  particular  catejcorj'  of  cases.     It  cert^ii 

ivfusal  to  nperato.  unlf'ss  there  \w  ur^-nt  in* 

pn^sentaliou  to  i\w  ])iLtii-nt  of  tho  nsks  lie  inc»ran 

operating?  c;»n  oii!y  be  pjiin,  the  sufety  or  the 

Uefoniiity,     Cteleoid  tutiioiii  in  other  parts  of 

inovml  Ur'ith  success,  ami  if  adjacent  cuvjties 

harm  is  done.    A  small  g:ou^  with  a  stroa;^ 

^fH^d  iiisiriunent,  or  one  may  prefer  a  chisel 

latter  be  used^  the  Rtroke.s  mimt  be  ;j:entle  and  tho 

Knupp  ivporl.1  a  case  of  fatal  endinji?.  in  a  caM4>  of  c 

OS  ptaimm  whose  i-emoval  was  easy  and  nvove] 

ganlwl  the  wound.    Meningitis  took  place  witlioul 

but  was  attributed  to  irritation  extending- froq^ 

which  Were  lilh'd  with  polypoi<l  masses.  V 

For  tumors  whoso  relations,  siw,  and  probable 

thorn  fit  for  excision,  the  question  arises;   Can  th 

without  sacrineinK'  the  globe?     If  unndliorent  to 

if  they  includi?  the  optic  nerve,  this  is  prnprally-  f 

1  excised  a  Qbrous  ttimor  of  the  orbit  without  rcn 

but  si^fht  was  lost  by  suppuration  of  thn  comBa,  c 

trusion  of  the  glolw  by  inflammatoiy  mflltratio 

tissues  and  cxpo8ni»  of  the  cornea.    The  tumoi 

Iflobu',  and  my  incision  was  made  ihrouACh  the  suj 

the  conjunctiva,  which  resulted  In  ptosis,  tiecai 

pebine  had  to  be  destroyed   to  ivach  thp  tuuM 

choosing  this  route  was  to  spare  the  levator,  bul 

tumor  dflcatcd  my  di'-sigrn.     Tlie  proper  mode  of  a 

a  limior  M^ould  K'  tUmuffh  tho  upper  lid  at  the 

In  the  very  rare  cases  of  tumor  of  the  optic  n« 

of  extension  alouitr  tho  nt'r\-u  into  the  brain  mal 

iniportani.    Beint;:  situated  witluii  the  space  sur 

reeti  muscles,  it  is  manifestly  propur  to  attack  the 

a  wound  in  the  conjunctiva. 

In  rcnmvinj?  a  tumor,  Ilrwt  decide  in  what  waj 
accessible.  If  it  be  dt?cided  to  gu  thniu^ch  t  he  con 
the  side  which  olTers  the  nearpsi  approach  to  thi 
twecn  the  recti  musclus  by  a  wound  as  larjre  asj 
drawinjf  them  asunder,  or  detach  a  tendon,  if  u< 
a  thread,  so  that  it  may  aft^'rwar<l  l>c  rccogul 
ntirrow  and  strong' scissoi-s,  curved  on  the  flat,  "ft'iib 
to  make  the  first  openin/?,  then  with  sliut  bli 
connective  tissue  down  to  the  tutnor,  and  push 
expose  the  musd.    Attempt  to  bring  it  forwi 
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hook,  or  by  catcliing'  it  with  a  sharp  hook  if  it  ln>  toujrh  enough  to 
hfar  liuclioii,  :itul  c-uix-fully  cut  away  its  su'rrouiidmjr  ctiniifi.'tions 
by  sniaH  clipR  with  X\\v  si'issui's.  Pro4^it>tii$  niuiil  be  slow^  aud  tLssucs 
must  be  torn  rather  than  cut,  as  far  as  may  be  possibk.  If  the 
tumor  b*'  iii)on  thf  optic  nerve,  push  a  strabismus-hook  behind  it  l<i 
the  apex  of  the  orbit,  and  wlien  this  has  caug'ht  the  tior\*e,  run  the 
Mcisaurs  alun^ide  of  it  and  cut  the  nerve  beyond  the  liouk;  then 
this  hook,  or  a  sharp  hook  plaiiU**]  into  the  liinmr,  will  pull  it  round 
to  the  fi-ont,  i-eversuig-  the  jflobe  and  making  lis  spparation  Troin 
the  eye  very  easy.  In  case  entire  or  sulUcient  removal  cannot  be 
accomplished  within  the  space  thus  available,  the  ^iobe  may  have 
to  he  sacrificed.  Before  the  operation,  this  possible  contin^rency 
must  be  slated  to  the  patient,  and  his  cotiju-nt  obtained.  Small 
pieces  of  ice  pressed  into  the  wound,  or  injections  of  water  as  hot  as 
the  hand  can  bear,  or  pi^'ssure  by  the  ftnper.  will  conti'ol  the  bleed- 
ing:, and  the  wound  must  not  be  closed  iirttil  bleeding'  has  stopped. 

But  the  method  above  described  is  siiitiahEo  for  a  small  and  ex- 
ceptional nuiiilMT  of  cases.  In  the  RTeat  inajoiity  the  wound  will 
be  made  through  the  ukln.  U  should  be  parallel  to  the  uiar^'in  of 
the  orbit,  over  the  mast  proiuiuent  point  of  the  tumor,  and  as  lar>ce 
as  can  be  of  any  use.  Rifforoxis  antisepsis  nuist  bo  obsiM-ved.  After 
goliip  thrnuf^h  the  skin,  the  deeper  dissection  Ls  to  be  done  as  al- 
ready described.  If  possible  the  ^lobe  should  be  spai*ed.  In  case 
thetniiior  be  found  to  penetrate  adjacent  cavities,  it  maybe  hn- 
possible  to  follow  it  and  aceotnplish  complete  ('xtirpation.  The 
sui-geoii  nmst  decide  such  questions  according  to  his  own  judgment 
or  the  i-eiiuirements  of  the  case.  By  such  a  method  of  pi-oceeding-, 
it  is  siirprisinff  how  successfully  a  tumor  may  be  dng  out,  both  as 
repiiHis  the  loss  of  blood  and  intinunity  of  healthy  parts.  All 
bleeding"  must  be  arrpste<l  before  the  wound  is  closed;  it  must  be 
cleaned  with  solution  of  corrosive  sublimate,  1  to  3,000,  with  a  bulb 
syrinj^e.  Clo-se  the  wound  by  Hne  silk  sutures,  dn-ss  thi'  surface 
with  a  nis  smear*'d  with  simple  aseptic  cei*ate,  put  over  this  a  mass 
of  absorbent  cotton  soaked  with  sublimate  solutiou,  and  retain  all 
by  a  flannel  bamlagv  which  shall  exei-t.  firm  pressure.  Oeuerally  an 
anodyne  will  be  neetled.  The  wound  will  not  be  opened,  if  paiu  aud 
reaction  be  niodenit*;,  until  after  lorty-eig-ht  hours, 

Complet*"  evacuation  of  the  orbit  ("  exenteration  ")  is  called  for 
when  the  eyeball  is  iuaplicated  in  the  g-rowth,  has  alivady  been  de- 
stroyed, or  when  the  tumor  cannot  otherwise  be  removed.  It  may 
be  that  only  an  ordinary  enucleation  may  be  necessary',  and  this 
be  followed  by  excisioti  of  the  t  niiior  and  jiothing  moi-e.  But  other 
cases  anse  in  which  the  oj* bit  must  be  enipticil  of  all  ilseunlent*. 
In  dohij^  this,  the  lids  are  split  a.sunder  at  Ihe  outer  an^le;  the 
coverings  of  tlie  mass  ai-e  to  be  picked  up  and  cleaned  off  until  its 
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out  with  sabUmato  aointmo, 
abaortieot  cotton  JOioilarljr  i 
whole  kept  wtt  nad^  the 
age.    The  porkinir  mar  he   left    fni 
ito  srvra  days  wiibout  retnoval.  iml 
rdpicnt  suppuratioa  i«quirrA  ft.     H< 
nill  ensue  ia  foar  to  o^t  areeka. 

Still  more  aerious  measarrs  may 
tunes  be  called  for  when  not  aii{y 
the  coDteota  of  the  orbit  be  nsmo 
t)it>  »<3-clida  also  be  sacrificed.  Such 
a-!witr  has  occurrad  to  me  Be%-oral  t 
iiml  :i  recent  instance  !s  a  pattt^nt 
fiii-nishi'd  the  Illustration  in  p.  2,'»3, 
95,  The  picture  \Mere  pn^Mtotud  was  his  uppearunce  an 
llftp  opi*nitlon  in  IKW),  i-rndered  nect-ssarj- bv  the  irmoi-ul  o( 
thi>li:il  r:iitn<r  or  Ihi'  Inner  portion  of  both  lids  and  of  pat-ts  a 
llu'  ciiniiiclc.  Tlioro  wqb  no  reium  of  tlie  diaeasv  for  five  y\ 
when  it  reiippi-aifd  In  llie  flap  which  had  t>i«en  taken  from 
fnri'Iii'ad.  It  KTiulually  HXtended  \intil  all  the  lower  lid  and 
of  tin-  mljm-f«i  chi-1'k.lhi'  lower  half  of  the  upper  ltd  and  the  t 
anKl"  of  Uw  cyi-  were  iinpJicat^Hl.  The  cornea  was  destr 
and  llm  ^lobe  iidht-red  to  the  upper  lid.  In  October,  1889, 
iiiovod  all  Mii>  (ILseased  parts.  inplu<liii°:  the  ^obe,  fo\ind  thn 
eftae  Imd  penetratL-d  the  ethmoid  cells,  xvhlch  1  had  lu  open 
BCriip'^  tkM  clean  an  w:ih  poHsible,  and  then  was  obli^xl  to  abu 
(he  nrhit  hy  u  Hup  nf  shin  l)iH)uplit  up  from  the  cheek  which 
gie  I'lMniiunt  of  the  upper  lid.  The  available  tissue  was  ticanty 
I  vr»a  c)hlt«ed  to  cut  affftin  upon  the  median  line  of  the  foro 
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dissect  up  the  skin  on  its  left  side,  detachingr  the  brow  from  the 
uppx^r  uiarg^iu  of  the  orbit,  :iiul  by  pusliJii;^  down  t)ie  itite;^ni<^nt,  a 
half  inch  was  gained  that  sutticed  to  reach  the  flap  from  the  cheek. 
Thr  incision  shows  clearly  upon  the  pictnrt',  which  was  taken  at  the 
end  of  the  third  week  after  the  opcrutioti,  and  it  was  ten  inches  in 
leiigrth,  startinfr  fixitn  the  middle  of  llie  foivhead  rind  ^oinjj  to  the 
car  in  a  cur^■<'d  line.  After  doing  thy  o|xTatioii  two  luiij^  strips  of 
fi-^iuze  soaked  in  sol.  corros.  subhni.,  1  to  1,(>W,  weix;  packml  into  the 
orbit  and  broujrht  down  to  the  lowest  point  of  the  wound  in  tlie 
check.  On  the  fourth  <lay  they  wei-e  i-piuoved  and  very  little  sup- 
puration in  the  cavity  took  place.  The  patient  is  comfoi-table  if 
not  convely  (see  Fig.  231). 

Secondary  j^rowlhs  not  infrequently  demand  attention,  rspecinlly 
aftor  excision  of  sart^oniata,  and  ihe  ^lobe  will  usually  haveah-ea^ly 
been  .sacriflned.  If  thcHo  be  not  too  large,  say  not  bigger  than  a 
nioderite-sized  hen's  egg,  the  mode  of  removal  by  a  blunt  in.stru- 
nienl,  scr.ipitLg  the  walls  of  the  orbit  and  shelling  out  the  mass,  is 
surprisingly  easy  and  comparatively  bloodless  in  many  cases.  It 
may  be  needful  to  remove  a  tumor  as  many  as  four  times. 

I  hax'e  never  seen  cases  which  rtHjulred  resoi-t  to  caustics  to  de- 
stroy a  growth,  and  such  occa.sions  must  be  rare. 

It  Ls  not  unusual  after  successful  opi'ratii)Us,  for  the  globe  to 
become  displaced  forward,  and  so  remain  for  some  time.  It  may 
also  happen  that  the  lunscU's  undergo  disturbance  and  cause  diplo- 
pia; or  ptosis  may  follow  from  greatAjr  or  less  injury  to  the  levator. 
Such  disturbances  ^vill  usually,  in  time,  correct  themselves.  But  a 
more  serious  matter  is  the  liability  of  th«  cornea  to  become  uiHamed, 
both  by  possibk  exposure  as  swelling  comes  on,  or  as  it  may  be 
bathed  in  secretions.  Frequent  washing  with  boracic-acid  solution, 
4  \.o  100,  with  sol.  Labnrrnque.  1  to  1ft,  the  application  of  vaselino, 
aiul  the  closure  of  lids  by  rubber  plasti-r,  are  the  best  preventives. 
Moreover,  the  sight  is  aLso  endangered  by  the  nmnipulations  at  the 
back  of  the  globe  and  about  the  optic  nerve.  It  is,  therefore,  not 
to  be  thought  strange  If  tlio  gh)be  be  saved,  and  sight  be  partially 
or  totally  lost.  At  the  same  time  pivsen-ation  of  the  form  of  the 
eye  and  its  natural  appearance  is  worthy  of  strenuous  eudeavur. 

Prognosis  as  to  incurrence  and  as  to  life  are  questions  which 
must  be  decided  by  the  facts  of  each  particular  case.  In  .simple 
vascular  growtb-s,  cy.sts,  flbromata,  osteoid  growths  and  epiiludial 
tumors,  the  pi-ognosis  will  be  either  absolutely  or  relatively  good. 
Nettleship  ivports  recurrence  in  loco  of  a  tumor  fourteen  years 
after  its  fti"st  removal.  Sarcomata  may  not  recur  in  loco,  but  in 
the  liver  or  some  remote  organ  and  within  one  or  five  years.  The 
prognosis  for  glioma  and  for  liigldy  vascular  cancerous  tumnrs  is 
bad  both  as  to  recurrence  and  danger  to  life.  The  general  state 
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of  the  pstieat,  tbe  ainmilj  of  the  opermtlon  sad  the 
"mmlfgility  "  of  tbe  fnwtb  are  the  fictans  to  be  coosidetvd. 

exenteratioo  it  is  imposftible  to  w«ar  aa  artificial  eye,  the  lie 
tract  and  a  screen  is  to  be  worn  to  lutte  tbe  def<niiut>-. 


PriAATixG  ExoFBTiuurcs. 

Under  this  term  are  tncladed  aiTections  of  dirrrse  nature, 
commoD  featim-i  are  protrumm  of  tbe  jflobe  and  pulsation,  vr 
may  be  Tvlt  by  pr\-«&ure,  and  whose  soond  m^y  be  rvco^iiixe<l 
the  ear.  Tbe  true  patbolo^tcal  coodition  is  various  and  uia, 
paivly  vascular  or  may  I'onsist  in  higlily  \-ascutor  tumors  w 
may  or  may  not  be  malignant.  It  is  difflcuit  in  muiy  case^ 
euralely  lo  dtstinfiuish  between  vascular  malii^naat  grovrtb^ 
angioinatB,  art*^o-v«nous  an4HirLsm.s  varicose  dilatation  of  vi 
true  arterial  aneurisms,  and  thmiubosis  of  the  caveraous  and 
jaceul  sinuses.  The  literature  of  the  subject  is  Int^nr;  exact  kn* 
edge  about  it  is  emaU.  In  1^69  1  tabulated  the  cases  known  to  t 
date,  where  the  common  carotid  had  been  ti«>d  for  pulsating-  exo 
thalmus.  Since  then  the  subject  has  been  summed  up  by  Ri^-in^ 
Uarian,  Kieden,  Scblaefke^  and  moat  fully  by  Sattler  in  OnM 
Haemiacb,  vol.  VI.,  :4+-948. 

Bchlaefke  catalogued  ninety-three  cases  of  pulsathi^  exophth 
mns  {Archiv  fur  Oph.,  XXV..  iv.,  pp.  lU-ie*).  and  Saltier 
cusses  IW.  To  these  may  be  added  U  [oore  collected  since  Sattl 
paper  by  Kohltr,  making- the  totui  UT  uplo  lt»86.  It  is  uevertheli 
a  lonp-  rare  disease.  The  cases  may  be  traumatic  or  spontaneo 
Out  of  Sattler  s  cases  the  traumatic  were  59.  idopatliic.  3*3;  K<Uil 
11  cases  were  all  traumatic,  showing  out  of  lii'l  cases  about  TOj(  to 
traumatic.  Of  the  spontaneous  cases  6  occurred  during-  pn'^nani 
Following  injuries  of  the  skull  we  have  a  variety  of  symptoms.  *] 
cases  are  usually  r.i|)i(l  in  ilfvrlopment,  var>'  in  dt^-ee  of  proirusi 
arc  Uable  to  attack.s  of  transient  innamniition  of  the  conjunct! 
and.  in  some  cases  sibon'  tokensof  retarded  circulation  in  diemosls 
in  swollen  vess*els.  Hemorrhaj^  from  the  nose  is  rather  freque 
and  may  be  dangerous.  It  has  also  come  from  Ihe  conjunetiv 
Seldom  is  there  pain;  the  patient  is  often  conscious  of  a  pulsatii 
bruit,  and  may  have  dizziness.  Sometimes  an  enlarged  vessel 
be  ruuiid,  projecting  at  the  uppi'r  and  inner  or  at  the  lower  ;u 
inner  angle  of  tbe  orbit>  and  it  will  pulsate;  vision  generally  is  u 
affected ;  motions  of  the  eye  ai'e  natunil  in  extent  and  co-ordmatio 
there  may  be  diplopia;  In  the  fundus  (he  vessels  are  enlarged,  a; 
sometimes  pulsate*.  In  some  cases  there  are  dilated  vessels  of  t 
skin  in  the  neighborhood  of  the  lidtL  (Annirismnl  dilatation  of  t 
capillaries  and  smalt  vessels  of  the  adjacent  »kin>  which  may  ext«l 
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into  the  orliitanocause  protruHiun  «f  the  eye  and  pulsation,  are 
excluded  from  consideration.)  Pressure  on  the  common  carotid 
stops  the  pulsation  aud  also  the  bruit,  both  to  the  patient  and 
to  the  examiner,  while  the  globv  retires  a  little  into  the  orbit. 
The  eye  can  b<?  pressed  into  the  orbit  a  certain  distance,  and  the 
Rrmcr  the  pressure  the  harder  the  pulsation.  Stooping  Torward 
increases  the  prutrusiun  and  the  pulsation,  and  is  un]>l(>a<^ut.  to  the 
palietit,  l>ei;ause  uf  tin-  »i'iiSEiLiuii  of  weifc'ht.  A  few  cases  of  spon- 
taneous recovery  are  rccoixted. 

Formerly,  all  cases  having  most  or  some  of  the  above  symptoms, 
were  style<l  aucurisms  of  the  ophthalmic  arlerj'.  Guthrie  pubhshed 
a  case  of  double  exophthalmus,  in  1803,  in  which,  at  the  autopsy, 
he  declai"cd  that  then-  was  an  aneurism  of  each  ophthalmic  arter>'. 
Only  one  otlier  similar  has  been  seen,  and  that  was  in  a  cadaver 
(Carron  dn  Villard  '):  one  ophthalmic  arterj-  having  an  aneurism 
in  the  orbit. 

On  comparing  the  various  cataloffiies  of  cases  we  find  eighteen 
autopsies,  whicli  have  Iji^-n  reportetl  since  Sattler's  paper.  Of 
these,  two  were  cases  of  malignaul  tumor,  in  live  cases  there  was 
no  aneurism  and  the  arteries  were  not  diseased.  There  remain 
11  cases  of  aneurism  of  the  following  varieties:  In  'i  cases  the 
ophthalmic  in  the  orbit;  In  1  case  the  oplithalmic  before  entering 
the  orbit;  In  4  traumatic  eases  there  was  aneurism  of  the  carotid 
in  the  cavernous  sinus;  in  3  c^ses  carotid  ane-urisin  had  ruptured 
in  the  sinus,  in  1  case  there  was  spontaneous  enlargement  of  the 
carotid  in  the  sinus.  That  is  out  of  11  cases  of  aneurism  6  were  of 
the  carotid  in  the  sinus.  Taliing  the  5  cases  which  were  not  aneur- 
ismal,  in  one  it  is  thought  that  a  small  fissure  of  the  carulid  in  tlie 
sinus  must  have  Iwen  overlooked,  because  the  vena  opbthalmica 
was  greatly  enlarged  and  no  other  dilated  vessels  wen^  present. 
In  another  of  this  group  was  Bauuian's  in  which  tliere  was  nothing 
but  inflammation  and  distention  of  the  cavernous,  circular,  and 
tninsverse  sinuses,  and  phlebitis  of  the  ophthalmic  vein.  Somewhat 
similar  in  chai-aeter  wei-e  the  thi-ee  reniaining  cases  of  the  group. 

Ditignosix. — Tlic  esstMitial  point  in  diagnosis  is  not  so  much  to 
distinguish  where  a  possible  aneurism  may  be  located,  whether  in 
the  orbit  or  at  the  sinus,  but  whether  the  pulsating  exophthalmus 
depends  on  a  tutnor,  b<*nign  or  malignant,  or  on  an  aneurism,  or  on 
inflammation  of  the  sinuses.  We  may  not  attain  certainty  perhaps 
in  this  attempt,  but  our  treatment  ami  jirugiiusis  will  be  controlled 
in  givat  measure  by  our  belief  in  this  i-eganl. 

As  to  vascular  tumurs,  they  are  more  resisting  to  pressure  than 
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ikneurisninl  swi'lUn^.  Tlicir  |H>sit.i()n  o\ii  of  th>e  a^rl 
in  soiiH'  liili'i'iil  sit.iiatioii,  will  In*  kiiipurlaiit  eviilence  > 
may  bo  Hoinc  ulhvr  discoverable  {j^rowth  in  tlie  vi' 
vtitopmont  haa  been  I'ather  slow  with  :i  tuiuo'r,  and 
no  wriouH  injury,  of  course  a  true  bpoiitaueous  ai 
ophtliuliiiic  artery  or  o(  llie  caroti<l  in  Ibc  skuiJ  v 
Mtni^  fcattJivs,  but  the  further  hialorj-  would  soon  d 
btitiJivior.  A  maliguaut  tumor  would  show  heme 
g;rowth,  metastases,  c^ehesiaj  ami  ciii'\y  death. 

As  to  pultiatiii^  [ingiouiata,  ttiiry  are  U.-ms  painrul  1 
grow1.Iis.  thi^ir  expansibility  and  the  probable  c*mcu 
lar  grijivlh!*  in  ailjiLcent  parts  will  alToini  helpful  sug 
With  aiifiirismal  swelliuss.  or  such  a;^  for  a  thers 
may  hv  classed  with  them,  the  following^  poiQts  jli 
Rupture  of  tl»e  carotid  in  the  sinus  cavernosus  is  th* 
lesion,  and  it  is  fjenerally  from  injui-y.  There  is  exo] 
sation,  bruit,  often  audible  to  the  patient.  At  the  i: 
an^lf!  of  the  orbit  is  apt  to  he  a  small  soft  tumoi 
others,  about  thR  opeuiiig  of  the  orbit,  the  frontiil  veh 
PrcBSuni  on  tliw  common  earutid  checks  pulsation. 
cose  vessel  with  thick  walls  appeiii-s  at  the  lower  or 
tU«  mwlian  sidi'  of  the  orbit  and  conuciunicates  witl 
Sometimes  there  is  pnralysls  of  ocular  nerves,  the  sb 
this  dtisignates  tho  interference  in  the  sinus,  tn  tli 
flml  (listeniJed  iTtinnl  vfins,  atrop)iy  of  the  nerve  ai 
onset  there  may  be  severe  neuralgia  of  the  ophthal 
the  fifth,  and  there  is  always  pain.  Vision  may  be 
various  ocular  conditions  are  possible. 

For  further  information  reference  may  be  made 
quoted,  and  especially,  regarding  the  discrimination 
largements  of  the  ophthalmic  vein  and  its  branches 
bosis  of  the  cavernous  and  other  cerebral  sinuses,  to 
875  and  p.  912. 

An  illusti-ation  of  what  was  probably  phlebitis  t 
mic  veins  coming  from  the  cerebral  sinuses  is  the  1 
which  occurred  in  my  obsen-ation  ; 

M.  M.,  af^\  twenty-two,  native  of  Ireland,  single,  was  a 
illness  four  years  a^fo,  wliieh  kept  her  in  bed  for  five  weeks, 
ereiit  pain  in  tlie  head,  nausea  and  vomiting;  constant  nois 
with  some  deafness,  came  on  during  the  last  two  weeks.  A 
ering,  she  found  on  waking  one  morning  from  steep,  that 
swollen,  red,  and  protuberant.  There  was  no  pain  nor  los 
exophthalmos  soon  attained  its  maximum  and  the  eye  s 
trouble.  She  had  a  few  mild  attacks  of  inflammation  in  it. 
her,  except  that  if  she  stooped  it  would  come  fartherout  and 
For  nine  months  previomi  to  the  eye-trouble  her  menstruatio 
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acftiity.  Wben  cm  her  w«y  from  Ireland  t<»  this  country  she  Htopped  itt  Uui- 
vrii'k.  mill  tliL-rtJ  ilu  atuw'k  of  iiitlauiuiativn  Wl-i;iiii.  wlik'h  eoiitiiiuod  iiiiiil  her 
arrival.  Sho  faiiif  to  ihc  Nt^w  York  Kyo  auil  Ejir  liittrmtiry  uri  May  !tth,  IWI. 
The  kit  I'vi'  prt»j*4cte(l  Jmlf  nn  iiu'li  Iwy^jml  tln'^itlu-r.  TlierB  i.shfiiiif  rht'iiioHis 
ami  anterior  ciliary  Itijfotlon.  Mt-Klia  clt-ar.  pupit  nfiriiiul:  nothing  wrong 
in  the  fimduH.  except  that  the  veina  on  the  papilla  are  enlargofl:  V  =  ]g. 
Bflow  the  eye,  along  the  tmrdcr  of  the  orbit,  i»  a  ptilMtting  swelling;  the 
aiifiular  artery  ix  uitieh  t'iilarg«sl,  preHMiin*  oti  thL'  t>yt<  itiakes  it  r«K'wl*>  into 
tho  urUit.  JLty  HUt<cuttatiun,  no  thrill  in  hoanl,  liiit  a  low  pulitatintr  nmmiur. 
PrLw^mv  un  thi*  cuminuii  i^rotid  if\o\»i  piilMtiun  In  the  ve»fiel  below  Ihetclobe. 
TbJH  veiiHel  i-i>nit>)i  from  the  inner  side  iiT  the  or1>its.  and  piuUiifi  out  under  the 
mkin  at  the  lower  lid  Mtie  a  bir^e  %ii.ri{?i>fw  tnink. 

Oil  May  IHth,  patient  etherlred;  tho  angular  artorytipd,  and  the  protrud- 
ing vessel  expoMHl,  and  tied  at  the  inner  and  lower  cide  of  the  orbit :  it  was 
tlien  cntittoii»ly  (liwn^oteil  up  and  traeed  into  the  ravity  of  the  iirliit,  until  it 
reai'lied  the  jrrwivv  for  iho  Infra-orbitjd  nw^'e,  where  It  dipped  ilnwn.  A 
Ihfature  "Koji  put  about  this  end  and  the  ve»«el  ex(<i(ied.  It  proved  to  be  a 
Vein,  ikiid  wiw  larirer  than  acrow'u  quill,  ^u  severe  reaction  occurred.  Iji 
eighteen  days  both  ligatureti  eauie  away.  In  fifty  da>i*  the  jiatii'nt  wa«  (Uh- 
fihargwt  Pnlsation  had  c«a«ed.  and  the  eye  hail  retireil  one-fourth  of  an 
Ineh. 

Noveniber  18tli,  1881.  The  eye  back  to  it*  proper  place.  Th«  optic  nerve 
Dorniul :  \-eweIti  of  corect  olz^;  V  =  IJ. 

I*roynosts.~Vvty  few  ca«fs  i-ecovor  spoulaueously.  Sight  may 
or  may  not  be  prt-served.  A  fatal  issnt-  in  idiopaihio  cjisos  comes 
fiTim  lesion  of  other  arti*ries  by  apoplexy  or  other  brain  lesionH; 
in  traiimntic  casos  by  profuse  blL-edinfrs  from  the  cavernous  sinus, 
most  frcquL-ntly.  With  tumors  the  prog-nosis  is  what  their  nature 
indioiites. 

Treatment. — ^Siifflciont  time  should  be  allowed  for  development 
of  symptoms  to  enable  one  to  form  a  fair  judn^ment  of  the  probablu 
tiatui'e  of  the  case.  For  a  vascular,  and  perh.ai>i^  for  a  cancerous 
tumor,  if  any  operation  wei-e  proix'r,  it  would  be  excision,  while  for 
a  lesion  of  blooil-veB.sfl.s  an  att**mpt  at  surh  a  proceeding  would  he 
most  likely  attended  by  dan^-rous  liemorrha>re  and  disasti-ons 
results.  For  vascular  tumors  electrolysis  is  not  to  Ih*  forpitt.en. 
Pressure  on  thn  globe  in  unavailable  and  ineirective;  injections  into 
the  oi'hit  of  astrinfjent  lluids  have  been  practised  succe-ssfuUy,  bub 
doubtless  these  were  cases  of  vascular  tumor;  injeetions  of  iodine 
have  been  made,  but  with  fatal  results.  Pressure  on  the  carotid  by 
the  DiiKers, oran  instniinent,  basin  s^unecasi's given  happy  i-esitlts. 

Saltier  says,  I.e.,  p^  P26,  that  for  idiopathic  cases  compression  of 
the  artery  for  a  short  time  every  day  may  succeed  if  kept  up  for 
weeks  or  months — for  tnumatic  cases  it  must  be  imremiltinply 
continued  for  thnv  to  six  hours  daily  until  all  pulsation  ceases. 
Out  of  29  cases  treated  by  compression,  Sattler  admits  only  4  of 
complete  and    |K'i'nianent  cure,  and   S   were   improved.    Nieden,' 
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however,  out  of  12  cases  tbus  Iruatwl  i-eports  5  completely  cui 
aud  7  benffited. 

Life'alure  of  the  common  carotid  in  the  neck  is  the  iviiurdy  nn 
to  be  ivlied  on.  Saltier  cites  G'i  cases,  to  these  axld  3  of  KoUier's 
we  have  *>Ci  operations  U|}on  £1  patients;  and  tn  17  there  wa»  no  i^ 
elTi>ct  or  it  was  not  permanent;  In  8  death  followed ;  in  41  the  re* 
was  surressful.  Snine  among-  llie.S4'  were  cases  of  tumor  which 
duced  the  fair  proportion  of  successes.  Tlie  gwvi  result  was  secu 
in  fi-om  three  fo  six  weeks. 

lu  11  cases  i^lapsc  followed, and  Tor  other  particulars  sue  ijatti 

Distention  op  Adjacent  Cavities. 

We  must  alhide  to  affections  of  adjacent  cavities  which  cai 
encroachment  on   the  orbit,  and  chietty  the  frontal   sinuses, 
ethmoid  cells  and  the  antrum. 

lyistentinn  of  the  frontal  sinus  by  WMCii.?  or  jruit  (empi/£n 
is  a  chronic  alfection  and  can  f^eneratly  Lh;  easily  recuj^piizcd  by 


site  of  the  swellinSj  which  is  above  and  farther  back  than  Ihti 
r^'^mul  sfic,  and  iias  resiKliiifr  walls.    The  cimdition  may  he  eonsi^ 
tivo  to  severe  nasal  catarrh,  syphilis,  or  periostitis  within  its  cavit 
Polypus  has  been  found  in  the  cavity,  and  also  small  exostoses. 

It  is  pertinent  to  call  attention  to  llie  variable  size  and  extei 
of  this  cavity.    In  young-  subjects  it  has  no  existence,  but  b«coin< 


THE  OiiSlT. 


CV9 


» 


of  notnble  sixf  aftor  thirty  years  of  ag>*,  and  beyond  that  period  of 
life  it  may  present  tlie  most  remarkMblc  variations  in  oxtcnt.  Mac* 
kenzie  has  written  the  hvat  chapter  on  this  whole  subject  (hw)  "Dis- 
eases of  the  Eye,"  pp.  0;i-121,  Am.  ed.,  1855),  in  which  he  collects 
cases  from  the  older  writers.  I  have  seen  a  fow.  The  locality  of 
the  swelling  wiil  (renerally  sujfj^est  its  nature,  and  the  wall  of  tho 
sinus  may  be  carefully  opened  by  a  8tix>ng  Unife.  Aftenvard,  long 
treatment  by  antiseptic  and  aatringient  injections  will  be  required. 
It  sometimes  happens  that  a  spontaneous  opening  takes  place  by 
absorption  of  the  wall  and  then  the  appearances  are  those  of  a  cyst. 
The  ng:urc  shows  a  case  recently  under  my  care  where  the  abscess 
opened  spontaneously  and  its  outlet  can  bo  seen  above  the  tendo 
Dciih  of  the  right  eye.  Care  must  be  taken  not  to  mistake  such  a 
condition  for  an  abscess  of  the  lachrymal  sac  (see  page  274). 

It  IS  necessary'  in  all  these  cases  to  examine  the  nasal  cavities 
and  sometimes  the  cause  will  be  found  iu  hypertrophy  of  the  middle 
turbiiratett  bone. 

Distention  of  the  ethmoid  cetlt  of  a  similar  kind  is  described  by 
Dr.  Knapp  (see  "Report  of  Fifth  International  Oph.  Congress,'* 
18T7,  p.  55).  The  patient  was  a  girl,  fourteen  years  of  age,  who  had 
a  tumor  at  the  inner  and  upper  corner  of  the  orbit,  resembling  in  all 
ivsprcts  an  exostosis.  The  surface  of  the  bone  was  exposed  by  a 
fn^e  tninsion,  and  as  a  chisel  was  applied  to  its  base  for  its  removal, 
its  walls  promptly  gave  way  and  disclosed  a  cavity  illled  with 
stringy  iuucuh.  The  opening  was  freely  enlarged,  tlit-  contents 
were  [ully  evacuated,  and  It  was  found  that  some  of  the  fluid  mhM 
in  sjTinging  escaped  from  the  nostril.  In  about  a  year  the  cast; 
was  cured. 

Tumors  in  the  autntm  press  on  the  floor  of  the  orbit,  perhaps 
perfoLUte  it,  and  may  displace  the  eyr.  and  1  have  met  with  a  casii 
in  whirh  a  fibi-o-plastic  tumor  came  up  fixjin  the  spfmniHimxiHiiry 
Jtsmtre  and  pi-essed  the  globe  forwaixl. 

There  are  cases  on  record  of  congenita!  malfonnation,  chiefly  in 
the  neighborhood  of  the  lachrymal  bone,  and  often  in  both  orbits, 
by  M'Jiicli  the  brain  comes  into  direct  relation  with  the  orbit;  its 
corebro-sptnal  tiuid  pushes  down  the  dura  mater  as  a  cyst,  through 
an  aperture  in  the  bony  walls. 


Hemorriiaok  into  the  Orbit. 


With  very  few  exceptions,  this  result*  from  Injury,  either  by 
falls,  blows,  or  penetration  of  a  foreign  body.  The  symptoms  vary 
according  to  the  amount  oiTused.  If  large,  thi-re  will  be  pi-upulsiun 
of  the  globe  and  ccchymosis  of  the  lida  and  of  the  ocular  con  June- 
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tivB.  If  Uiv  quantity  be  small,  1  hu  oyebaSl  will  i 
Xlw  lids  EinJ  conjuncLira  will  be  discoloivd.  Fin? 
criterion  of  orbital  hcinorrhajTL*  of  sinuli  quant 
pfarancf  of  erchymosis  creeping  down  under  the^ 
and  advancing  ttiwanl  thf^  comt^'a.  In  some  ca^t 
tilt!  »t'al.  of  iliscoUmitioiu  Spontam-oiis  cases  nn 
lliuir  ftiolo^^v  MO  luanire&itf  viz.,  seoi-butus,  viole 
tbal  wi?  ujay  cuiitlne  oun>t'lvvs  entirely  to  orbital 
injury.  It  has  bcvn  pointixl  out  by  many  dtsliu 
and  is  €l:i»}ilca,l  in  liloratuoT,  t]iat  this  symptom 
of  the  orbit  and  most  freqtjeotly  of  its  roof.  But 
VI.,  pp.  TifiT-H)  quotes  six  castas  by  von  Holder,  wtn 
orbital  bfjiioirhagrp  appeared  without  any  fract 
thy  sl*ull,as  deinonstfat4'd  by  stripping  off  all  the 
in  these  six  cases  there  had  been  w^vere  falls  or  I 
of  tliem  there  was  intracranial  heiiioirhaffe.  In  t 
inti-acraiiiai  bleudinf?  had  reached  into  the  orbit, 
urbital  iieuiorrhagi^  was  idiopathi'C.  As  a  prop 
ob8ut'v:ttiutis,  vou  Holder  furnished  an  account  of 
lure  of  the  skull,  in  79  of  which  tit-  found  fracture 
orbit,  and  of  these  69  had  hemorrhagic  into  the  ce 
orbit,  and  in  the  remainioj?  10,  blood  was  cantliic* 
the  periosttMiin.  It  follows  that  in  cases  of  seve 
fracture  of  the  slcuU  or  commotion)  with  orbital 
symptom,  in  ninety-two  per  cent,  indicates  coiiii 
the  orbit,  while  in  only  eight  per  cent  does  it  ti 
fracture  of  the  orbit. 

In  some  cases,  severe  hemorrhage  may  find  i 
the  nose,  and,  perhaps,  get  into  the  stomach.  Thi 
of  the  inner  wall  and  of  the  ethmoid  cells. 

In  ever^'  (-ase  of  orbital  bleeding,  the  local  c 
anxiety,  not  specially  on  behalf  of  the  eye  and  its 
because  grave  injury  has  probably  been  inflicted  i 
may,  however,  happen  that  sight  or  other  functi( 
iuiperilled.  The  bleeding  may  cause  atrophy  of  t 
pressure,  or  laceration,  of  the  ophthalmic  artery 
aneurism,  or  cut  off  the  supply  to  the  retina-  T 
one  or  more  of  them,  be  paralj'zed.  Such  contingi 
are  easily  possible. 

Treatment  consists  in  cold  or  iced-water  compi 
bandage,  and  rest.  From  three  to  four  weeks  will 
removal  of  the  extravasation.  To  attempt  to  h 
when  deeply  situated,  by  an  operation  is  useless, 
hurtful.  This  subject  is  really  introductory  to  an 
usually  forms  an  incident,  viz.: 
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WoiiXDs  AND  Injuries  of  the  Orbit. 

Dislocaliun  uf  Uie  ^'lubu  may  l>t!  produced  l),v  a  puHh  with  a 
cow's  horn,  by  a  man's  thumb  or  fiii;rer  in  Hgbtin;r,  or  by  a  blunt 
arrow,  etc.;  and  by  insane  persons  bus  b«en  self-inllicted.  1  have 
&cen  it  produced  by  a  fall  down-stairs  when  the  orbital  rujirion 
struck  ag-ainst.  the  lop  of  Iht"  iu'wtO  post.  The  ^lohe  was  at  the 
sfime  time  ruptured.  ConsideriLblo  forco  and  tact  worn  n'<|uirrd  N) 
ri'dut't'  it  wiibiu  the  lids.  Gou;fiuf;',  as  it  is  popularly  cjillud,  may 
or  may  nut  be  attemiwl  with  rupture  of  the  nuiscles.  The  eyeball 
may  seem  unliarmed,  yet  sight  b»'  wholly  or  partly  closli-oyed  by 
injury  to  the  optic  nerve,  or  by  laceration  of  the  choroid.  Treat- 
ment  will  ccnsiat  in  ivplacement  of  the  eye  and  cold-watet-  dress- 
infirs.  pi^essure-baudage,  and  subsequent  pi'oceediii^  as  the  symp- 
toms iiulicate. 

A  spontaneous  thrusting  forward  of  the  eyeball  outside  the 
palpebral  Assure  has  taken  place  in  persons  who  have  exccsstTcly 
prominent  {^Itibes.  It  is  sometimes  fefirefl  in  exophthalmic  froitre, 
yet  almost  never  realized.  Tlie  upper  lid  can  \w.  easily  slip|x*d 
afcuin  in  place  and  if  required  the  palpebral  fissure  can  Ix-  shortened 
at  the  oul<'r  angrle  by  paring  the  edges  of  the  lid.s  ami  using  a  few 
stitches- 
Wounds  of  the  soft  parts  at  the  margin  of  the  orbit  arc  often 
caused  by  blows  \vitli  the  fl.st,  eHpeeiuUy  when  armed  with  brass- 
knuckles  or  wearing  a  large  ring.  It  is  often  remarkable  him-  clean 
cut  and  well  defined  the  skin  wound  is,  presenting  to  cursoi^'  in- 
spection the  appearance  of  an  incised  cut.  It  will  be  noted,  how- 
ex'cr,  that  the  deop  parts  of  the  skin  are  more  extensively  wounded 
than  the  surface  hecjiuse  cut  by  the  bony  edge,  that  there  is  consid- 
enible  contu.sion  and  swelling,  and  the  reaction  is  always  greater 
than  after  a  simple  incised  wound.     Suppuration  oft-en  foJIowa 

To  get  rid  of  large  clots  of  blootl  in  the  soft  tissues,  is  sometimes 
a  maltei-  of  thi-ee  or  four  weeks;  and  the  pivcess  of  absoi-ption  may 
be  somewhat  hastened  by  pressure,  or.  if  this  be  painful,  by  mas- 
sage, while  the  surgery'  of  the  prize  ring  practises  opening  the 
swollen  skin  with  a  lancet.  With  cai-eful  antisepsis  and  accurate 
closure  by  the  dressing  of  collodion  and  fibres  of  absorbent  cotton 
this  is  quite  permissible. 

fJnn-shot  woimds  of  the  orbit  are  common  both  in  civil  and  mili- 
tary' surgei^-.  The  most  distressing  cases  are  those  in  which  the 
ball  comes  from  the  side  and  goes  through  the  orbital  walls  trans- 
versely, It  may  lodge  anywhere  and  may  destroy  one  or  both, 
globes,  or  may  leave  each  seemingly  intact.  Usually,  the  sight  of 
one  or  of  both  eyes  is  destiijyed,  according  to  whether  the  missile 
ent+^rs  one  or  both  orbits.    The  ball  has  been  known  to  go  into  the 
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oppusito  upper  jaw.  BUtxIing-  from  the  nose  or  i 
to  suint  <legT*e  Its  dii'ectioTu  Life  may  b^  spai 
Slroyt'd  by  Inflammation  I'xti'iiding  to  the  cavil 
havp  fifen  two  casys  of  this  description.  In  one, 
o(  entranw  was  aound  to  oulwanl  appearance, 
other  eye  was  atrophied.  The  explanation  of  tl 
cLisIly  understood. 

Wlifu  tilt!  liullet  takes  some  other  tlian  a  fcrj 
the  injury  inflirtod  will  depend  grfealiy  on  its  p 
as  on  its  specwl  direction,  and  will  oft^u  be  fata 
of  recor<t  I  have  reported  in  the  Transaction 
Ophthalmol ogical  Society  for  1S81. 

A  circus  propriirttor,  tweflly-eight  years  of  a^„  whih 
T4?XBe,  was  awaken^  fToiu  sleep  l>y  a  iii«n  who  deuiaiid 
WHA  iimler  liU  pillow,  and  pre^nted  a  pistol  tu  \\\i-  fiice. 
atfli^  the  uioue)',  and  BmI.  The  \mi.l  entered  the  l«ft  oi 
fontbuB.  For  wveral  weekn  tlie  patient  was  in,  bed.  a 
time  tmcons(?ioUB.  Pour  monthfi  afterward  I  saw  him. 
trlx  or  irreguJarity  which  would  indicate  the  pIa.oe  of 
nrhftol.  uuu|ii)i  w*»  regular  and  smooth;  the  tye  w«s  « 
fectly  capable  f>t  motion  in  all  dirwtions.  The  ophth 
lar^-  lanemtlnti  of  the  choruid  on  tb?  outer  side  ot  the 
<if  the  o[)tic  n(?n-e.  The  left  eas  was  totally  deaf — ri 
tunltiK-tork  applied  i<i  the  heart.  In  the  meatus  audit 
of  thr*  upper  wall  olns^  to  the  menibrana  tjanpani.  whJ 
tenKe  iikln,  wtis  tender  to  touch,  hard,  atid  about  five  ui 
was  juf^t  !ia<:h  »  jirytubt^rance  as  wuuld  ht-  iiKu!e  by  , 
lod^C^l  in  the  bony  uieatus,  and  there  I  believed  it  to 
not  exi>erience  any  unpleasant  symptoms,  and  resumed  '. 
man.  His  other  eye,  which  he  had  never  depended  on^ 
tlsni,  and  with  —12c  180°  he  gamed  V  =  )}.  In  1889  his  c 
same. 

I  have  seen  the  eye  made  sightless  by  the  ent 
angle  of  the  orbit,  of  a  bullet  from  a  toy  pistol. 

Blows  upon  the  margin  of  the  orbit  someti 
supra-orbital  or  the  infra-orbital  nerve,  and  to  t 
attributed  the  loss  of  sight  which  sometimes  hi 
ensue.  The  true  cause  in  the  great  majority  of  ca 
in  fissure  of  the  orbit  reaching  back  to  the  opti 
be  referred  to  later.  Amaurosis  by  injury  of  the 
fifth  nerve  has  long  had  a  place  in  ophthalmic 
stands  on  verj'  weak  evidence. 

Dislocation  of  the  malar  bone  is  an  accident 
and  I  have  recorded  an  instance  (sec  Trans.  Am 
It  results  generally  from  violent  falls  upon  the  fs 
spent  directly  on  the  bone.  It  may  cfinse  extensi 
rhage  and  possibly  diplopia  through  iuterffrence 
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chlique  muscle.  It  will  be  recoprnizod  by  a  iiotcli  near  the  middle 
of  ilif  inriTiur  urhital  inarjriii,  wlien*  the  malar  joins  tin;  siipci-iur 
iiiiixillary  boue.and  by  another  notch  where  it  joins  the  external 
process  of  tbe  frontal  boue,  and  often  tlie  zy^'oniatic  arch  is  bent 
or  Ijiokuii.  Anaesthesia  uf  the  infra  orbital  nerve,  and  pain  in  ehew- 
ing,  because  of  pressure  on  the  canine  and  adjacent  teeth,  are 
symptoms  wTiieh  continue  for  some  time.  Tlu*  symptoms  vary  a 
little  according  to  the  dii*ection  in  whieh  the  bone  i.s  displaced. 

Fractures  of  tlie  walls  of  the  orbit  occur  in  a  tm^at  variety  of 
ways:  by  eulii,  blows,  falls  on  the  head,  by  crushinj?  forces,  et-c. 
Sucli  au  accident,  with  extmsiou  of  the  eyeballs  from  the  sockets, 
has  been  caused  spontaneously  in  child-birth  when  there  was  de- 
formed pelvis  (see  case  reported  by  Berlin  in  G.  and  S.,  VL,  p.  588), 
and  might  result  from  injudicious  handling  of  the  forceps.  If  the 
roof  is  implicated,  there  will  he  danger  of  inflammation  of  the  brain, 
yet  out  of  19  such  cases  collected  by  Berlin,  16  re^-overed.  Frac- 
tures ol  the  inferior  orbital  walls,  besides  opening  the  antnirn, 
damage  the  infra-orhltal  ner^T,  and  ai*e  liable  to  be  followud  by 
distressing'  neuralgia  or  by  aniesthesia.  Fiticture  here,  and  also 
of  the  inner  wall  of  the  orbit,  will  b«  succeeded  by  emphysema  of 
the  cellular  tissue.  Li  some  cases  this  will  l>e  extensive,  and  a  case 
is  reported  by  Knapp  of  exophthaliuus  produced  in  this  way.  Nose- 
blue'd  will  also  occur. 

Fmetures  of  the  orbital  walls  by  penetrating  wounds,  as  may 
happen  in  fencing,  or  by  a  bayonet,  arrow,  unibi-ella-fernjle,  liook, 
key,  etc..  are  relatively  more  wiioiis  than  those  jusi  mentioned. 
Tins  is  true,  particularly, as  to  the  mof  of  the  uibit.  The  external 
wound  may  be  ti-illin^,  the  eye  often  usciipL-s  hai"m,  but  if  the  cavity 
of  the  skull  has  been  entered,  the  progno.sis  is  ver>'  grave.  In 
twcnty-flvc  per  cent  of  the  cases  (Berlin)  the  patient  immediately 
falls  unconscious,  but  before  long  recovers.  It  is  an  Important 
matter  to  know  whi'lher  the  wound  luis  gone  thmitgh  the  orbital 
roof.  The  outward  opening  Lh  often  small,  it  partially  closes,  and 
to  tInU  a  way  thi'oiigh  it  with  a  probe  is  very  diflleult,  because  the 
eyeball  is  viohrntly  pulled  around  as  the  weapon  enters,  and  after- 
ward returns  to  its  place,  thereby  making  the  track  sinuous.  But 
there  is  very  grave  doubt  as  to  the  propriety  of  venturing  to  use  a 
probe.  The  probability  of  the  presence  of  a  foreign  body,  or  of  the 
displacement  into  the  skull  of  fragments  nf  bone,  itiay  justify  pi*oh- 
ing  when  the  wound  is  recent  and  the  .symptoms  urgent,  but  the 
surg»*on's  little  finger  is  far  safer  as  an  exploring  instrument,  and, 
on  the  whole,  a  prudent  man  would,  in  the  great  majol^t,^'  of  caws, 
refrain  from  meddluig.  Antiseptic  precautions  may  ivnder  such 
an  explonvtion  h-ss  dangerous  than  it  would  >»e  withoiit  them,  but 
a  discreet  surgeon  will  not  penaiit  his  professional  curiosity  to  im- 
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peril  the  patient's  limited  chanci«  of  rKcovcrj*.     Vi>ry  *•! 
iiis  [irubo  or  lus  Un^r  be  able  to  eater  the  orbit, 

Ccrfbral  »j"iiii)lvms,  wlif  n  llu^y  occur,  may  tie  due  to  in 
heinorrhafro,  or  to  inflainiuntion.  Thr  laltvr  cliiss  of  s 
will  he  viirious,  viz.,  piiin,  weakness,  detirluin,  vrrlij^,  { 
coHKi,  etc.  But  it  is  notublc  ttiat  bt>ad-Hyniptoiiui  tnav  tni 
appeai'in^.  ami  be  so  loiif?  delayed  aa  to  inaUi!  |M'rfor:»lion  o( 
seen)  to  be  lii^hly  iiiiprobahle,  yet  the  divudecl  tokens  mo; 
appear.  la  one  casie,  forty  days  passud  u-ithuut  any  ccr^'b; 
then  tlie  patient  suddenly  died  after  a  foreign  body  was 
fi-oni  the  orbit.  Berlin  has jsrat hcred  52  cases  of  per-forating 
of  the  orbital  roof,  of  whom  11,  i.e.,  twenU'-one  per  cent,  re 
but  of  thi«e,  three  were  hemiplegir,  one  had  porsiulent  h 
and  one  becsiiiit'  imbecile.  The  remaining:  44,  i.e.,  seventy, 
cent,  (lied;  of  the  deaths,  one^lialf  weiv  from  the  iiuiuediut 
of  the  wound,  and  the  other  half  ri*om  the  8Ul>se<iuent  corapl 

At  the  iinlopsy,  the  bony  aperture  was  generally  sm 
fra^^iiu^ntK  had  eutercd  the  cranial  cavity.  Wound  ot  tl 
may  be  stiiall,  or  in  some  casoe  ver>*  lar^.  Of  the  causes 
Bt  a  late  perioil  after  the  wound  (ly  cases),  in  15  tliere  wns 
of  the  liniin,  with  or  without  meningiti.-*:  in  2,  Ihi-uuibosu 
longitudinal  sinus;  in  I, "pus  at  the  base  of  thn  braio.'* 
them,  hits  of  hotie  were  foiiml  in  the  b)'ain-substan<-t'. 

An  illustration  of  what  may  ensue  fixjui  fracture  of  the 
the  follomng: 

A  buy  fiftwii  yooTB  of  age,  while  (hHltHnsr  thwiilKh  ii  crowd  fii 
iitiirknt,  Htoojicil  ti>  get  on  iiior<>  eiualy.  atitl  nui  ngaiiii't  a  Inrvc  uit 
It-s  jinlnt  rmijirht  htm  [n  the  ri^ht  orhir.  under  It.t  upper  mnrf^in,  t*ta 
IIr-  uppiT  lid  from  tbe  inner  finale,  friictiirlnK  th«  ed^  And  (wrfo. 
rtHiT.  lit)  wus  taken  tu  the  "Sh^k  York  HiMpital,  mid  kept  iinilvr  t 
fur  w.  fivv^t.  At  Ihv  t^tid  of  Hint  thiio  lie  cjuiie  tu  the  \ew  Vurk 
Eoi-  liillnuivry.  and  I  foutidaecar  mniiiiiK  iMjurly  Hk*  ubulu  lenfrtli 
n|i|>i-r  lid  boiiontii  Hie  hnvw.  the  lid  i'vt>rte<l  tiiitl  iiimiuvable,  its  mmj 
KiirliK-u  (v>rivertL'd  into  ii  Horld  iiihhr  of  i>ftplllary  irmiiulatlonft;  tho 
vinililo  fnr  ttA  hiwer  hnlf.  niul  in  a  Htnte  of  Hxcd  cotiviTgentv,  Th 
eoultl  imt  lie  niovvd,  hut  tlip  hd  i^oiiM  lie  turned  with  the  flnprer,  nn 
be  BliK'illy  lifto«t  by  liw  efTortji,  Tlit*  eye  Irxtkeil  well,  hut  wtot  ilIiticnS 
lets.  There  was  atrophy  ctf  Hip  optie  iitTv-tf,  npimreiitly  the  nwtiU  u| 
tiK.  v\t  the  upijer  marjfln  of  the  orbit  was  a  de>>p  notch,  whieh  ev 
went  liiR'k  Intii  a  defit'iyiK'y  iu  tliC  nxif.  He  was  utiubte  to  say  whetl 
fniirrrii-iitH  of  hone  luul  enine  nut.  By  a  preKHire-bnndaee  on  the  rvmi 
Uii.  the  thickening  of  the  rnnjunctlva.  and  the  dwelling;  ikf  tlie  lid 
ahtiii.tl  in  ei^ht  leionthH,  Hint  1  vetitiired  totr>' tnlihiit;  theeomeatutl 
die  ttf  lUi'  imlpehnd  rii>t'tiiii(r,  I  iliviiled  the  rtTtti^  tiitemii!-,  ami  di: 
part."  fiboiit  file  i-ariincle  very  freely,  Imt  eould  ut>t  turn  the  [;h>bc 
1  tlifu  iitteiiii^ted  to  hriiiit  forwaril  the  untenm*,  but  cimUl  not  rol 
glube  <Hitwii;xl.  Filially.  I  eKploreil  the  iirbit  on  Its  nat<>r  watt  WV 
kIoIw.  mid  found  that  tUiHourfure  lutd  betin  forced  inwanl  anil  that 
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ttl  hiicl  H'wwng  adherent  tti  tbi-  |)eriuKt«uui  ut  it«  poatfrior  piirt.  I  turv 
IWH,v  ihlK  attaohlDBnl,  and  then  wilk  jihle  to  rotate  llt<>  eye  to  the  iiiiihlle  uf 

ic  i>iiliii<>jnU  8llt,  wlitpc  I  pluced  It,  ivrid  closed  up  thp  ooiijuiivtival  woiiiitlti. 
^\w  rrtwlum  wna  not  extrbiiie,  mid  tho  cyo  wujt  |HTiii«iieiitly  fixoil  in  the 

riMithm  where  1  left  it.     Some  vinioii  in  the  outer  part  of  the  field  wa»  <ib- 

litied,  but  the  uiJ]>er  lid  retiiniiw  dnxiptiig  over  the  up[M*r  half  of  the  eoriu^a, 

'  nuriual  thickness  and  witliout  ectrnpitin. 

Another  class  of  cast's  «/  orbitjil  fracture  arc  thase  in  which  no 
arrtiniuy  sjmptoms  of  this  lesion  appt'^r,  but  in  wliicli,  after  :iii  in- 
jury to  th<'  Iicad,  loss  of  sij?lit  octuirs  in  one  or  hotli  cyiiw,  nnd  wiili 
very  slight  sytiiptums  in  tlit-  fundus  oculi.  After  a  liinu  tlic  optic 
nervi*  may  Khow  sijrns  of  inJlamination  or  of  atrophy.  Again,  thure 
are  many  cases  of  fracture  running'  throug-h  the  optic  foraitien  or 
the  root  of  tlie  orbit,  sitnultaneouKly  with  fractuni  of  lUu  baw,  or 
in  some  other  rt-'frion  of  the  skull.  The  profcrund  injury  sustained 
distracts  attention  from  tlie  state  of  siglit,  iind  we  seldom  know 
that  it  has  been  impaired,  nor  would  the  patient,  perhaps,  he  able 
to  tell  us  anything  aboiit  it.  A  most  intorestinK-  study  of  these 
cases  hns  been  made  by  Di-.  von  HtihleT-,  who,  in  his  capaciiy  of 
pathologist, examined  134  cases  of  fracturt;  of  the  skull.  He  stripped 
away  the  dura  mater  frtnn  the  base  comiilet-ely,  and  was  thus  en- 
abled to  detect  injuries  to  the  hone  and  heuiorrhages  which  would 
otherwise  have  escaped  notice.  During'  forty  years  he  made  these 
ubservatiuus  and  took  notes  of  what  he  found  (Berlin,  loc.  cit.,  p. 
6C4).  Among  the  VH  cases,  there  were  8fi  of  fracture  at  tlie  iKise, 
and  in  T9  of  them  the  fracture  extended  into  the  orbital  i-oof.  Von 
Holder  states  that  out  of  8G  cases  of  fi-acture  at  the  base,  m  i>2  he 
found  a  Assure  or  fracture  running  througli  the  optic  canal,  and 
always  ihi-ough  its  upp<T  wall,  and  sometimes  also  through  the 
inner  wall;  occasionally  on  both  sides.  In  42  cases  there  was  hem- 
orrhagic into  the  sheath  of  tht;  nerve,  and  he  never  found  hloinl  in 
the  optic  sheath,  unless  the  bony  canal  was  fractured.  This  blood 
may  he  derived  from  the  cavity  of  the  skull,  or  fi-oni  the  vessels  of 
the  sheath,  or  from  the  torn  central  artery  of  the  letina. 

<Jllier  observers  have  seen  the  same  symptom.  If  the  (luanlity 
were  large,  it  might,  as  in  a  case  ivportwl  by  Knapp,  be  sutbctent 
to  injure  siglit  by  diivct  pressure  on  the  non'e,  but  smaller  quanti- 
ties might  also  destroy  siglit  by  intei-ference  with  the  central  retinal 
artery,  causing"  iscUa^iuia  retina*,  and  all  (he  features,  loo,  of  em- 
bolism. Prwicott  Hewitt  gathered  68  cases  of  fi^cture  of  the  base, 
and  found  the  orbit  involved  in  '^3. 

Possessed  of  these  facts,  it  becomes  Intelligible  why,  aft<;r  a  fall 
on  the  head,  total,  or  nearly  total  blindness  may  ensue,  with,  per- 
haps, no  ophthahuoBccipic  lesions.  Ultimately,  signs  of  uitlanima. 
lion  or  of  ati*ophy  oj*  pigmentatiou  of  the  disu  may  apijeur.    Again* 


virions  lly^H■^^^•li\iil.  ischipinia  of  aH*.'i*i*'5,  opai 
the  rfl-iiia  l>,v  t-xiidution,  ht'inorrlia^i'  into  tht*  v; 
n-tiiia  wilt  sii^jtrfal  inti-avaj:inal  huuiorrluigv.  ] 
qiiiilics  ilC)  [;!if«*s  nr  bliiidiiL-ss  after  injurii?s  of  the 
ltiiilin(>.scnpii'  i>s:iminatien  w&s  ninde.  lu  17  th 
llic  rw-Tvit  iukI  ill  two  thert-  was  pigTDfnt-dlep« 
casp  which  1  iiublislim)  w:i.s  aevn  in  the  stage  of 
caJH*  I  ha^*1!  seen  which  prt'Henl'ed  nothing  but  i 
veins.  Other  ti?jiortfd  ea»i's  Ijave  exhibited  hy| 
ischtenuu.  hfinorrhagips.  ptc, 

JV-ei»'»"f"if  of  these  injuries  of  the  orbit  is  I 
geniT.il  principles  and  ucrordiiigr  to  tiie  domin 
course  v.*<Li  have  nothing  to  say  on  the  g-eneral 
of  the  skull.  As  to  thy  orbit,  loose  and  access 
foreign  bodies,  aro  to  bo  removed,  aU  excitem 
anti|ihlogT:st,ic  measures  to  be  used  as  needful,  ci 
moval  or  secretions,  and  maintenance  of  fi*ee  es 
In  this  counectioii  it  is  impoitant  to  consider  w 
taken  wht'ti  symptoms  of  abscess,  deep  in  the  o 
the  bmiti,  thrt^ateti.  For  orbital  abscess  theiv  i 
lion  ill  pnmiptly  ^dving' a  Uw  outU't-  The  emp 
lie  meUnuls  jri  thf^  op^^ration,  and  in  the  f^ubseqi 
coiirfM'  iii  ."fSHLLry.  Should  symptoms  of  bi-ain  la 
the  Often  p*'  of  pus  be  so  hindered  as  not  to  be  oi 
nii^K'ht  bi-  [ifupiT  to  enucleate  the  f^-lobe.  It  al 
tion  as  to  the  proprietj'  of  searching-  for  pus  in  t 
frontal  lobe  of  the  brain.  Tlie  existence  of  a  pe 
bital  roof  would  invite  further  exploration,  an 
moves  in  this  direction.  Some  cases  have  been 
constant  antisepsis,  yet  the  difflculties  of  perfect 
great,  and  the  tendency  is  to  extension  of  the  n^ 
no  cheering  results  are  yet  recorded  in  these  cas 

In  cases  of  more  chronic  type  the  following- 
my  own  experience. 

In  1857.  a  boy,  ten  years  of  a^,  was  brought  into  th 
after  tiaving  been  run  over  by  a  street  car.  He  had  fra 
and  frttntal  bones.  He  remained  about  three  months  it 
recoveretl  without  paralysis  or  loss  of  any  function,  bu 
to  headaches,  and  had  a  small  flstulous  opening  at  the  u 
of  the  right  orbit,  just  under  the  brow.  In  18<t5  I  8&v 
fistula,  and  warned  him  that  he  was  liable  to  have  troul 
a  wild  life,  and  was  sometimes  drunk.  In  the  latter  pa 
for  to  see  him,  and  found  he  had  serious  brain  sympt 
was  not  abolished,  but  almost  gone ;  pulse  slow,  breath 
lijid  severe  headache  and  been  in  bed  for  several  days. 
scope  I  could  only  see  hyperffimia  of  both  nerves.    The  i 
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it^  flntiilalifid  rfwnlly  owwptj.  I  corii-liitlt-il  thut  Hipt*  iniist  l>p  nn  abtcvwi 
uvAr  tliJH  ii|K>t  H'itliiit  tli4*c-t-iiiiiH[  cavity,  and  iletfnnined  tri  trepliiiie  the  ekull 
Just  a):iove  theflistula.  A  lart^t*  iTii(;ial  ineiirioiiu-aK  iii:i<l<>,  >u\*\  I  rrepbiikeil  Ji)»t 
oiusiile  i>r  tilt'  supra-orbital  notvh.  Tlip  dura  luatvr  biilmnl  iiu«.i  ihi-  nuutiJ. 
I  tj}H.'iAil  it  and  ]juh  i-)n-'U|>i.'d.  Abi>ut  lialf  uii  uuiicu  ibtuvO.  and  1  put  my 
^t^r  iiit(]  lliu  ravtty  over  ttic>  r<>uf  i>f  the  urbit.  The  {latieut,  who  liad  tiuuk 
intu  coiun  (luring  the  coiiFdiltation  over  his  cas?,  recttvfnul  intelltgeiice  ut 
ont'o.  in  half  ati  hour  watt  ablu  to  talk,  niid  iiindo  ii  i^mkI  n>covcry.  He  bad 
fuiifiwus  f^anulatinns  themia  cerebrh  from  the  wound,  but  at  lenieth  by  a 
|Kid  and  presHure-bunda)^  and  excixion  thJa  wa«  controlled,  and  he  has  never 
rcported  hiinifelf  since. 

Wound  of  the  optic  nerve  in  a  rare  injur>*,  but  of  which  I  havi; 
st'en  two  ciist's  and  Aschiiuin  (Itiinif^iinil  thesis,  Zuricli(  I8H4)  lias 
luailti  a  collection  of  twenty -one  casL's,  of  wliich  two  were  in  Horiicr'a 
clinic  aiitl  the  rest  g^athereti  rroin  liturature.  One  of  my  cases  is 
as  follows: 

InMay.  1 8H2.  a  boy  aared  lOyeare,  whilepiayin(r  wjldlerwith  aL-oiuradeand 
fejicint;  with  fluiriM-ned  t^tiekfc,  wiut  M^uuiidt^^d  In  the  left  orbit.  The  ecid  of 
the  iftEi'k  broke  off.  Hi*  was  not  Htuiiiit^il  nor  did  hi'  feel  uiueh  iJaiu.  He  run 
u]>  one  f1i(,'ht  of  Alairo;  and  ^nt  hia  tn^ndfather  to  pull  out  thp  pieoe  with 
fjlters.  It  nic«suretl  'ii  inehos  In  length,  tnpere«i  to  a  sharp  p<»hjT ;  at  its  base 
it  wim  about  i  inch  thifk  and  waji  Klightly  bent  at  the  dl»Tanei-  of  a  ijuarter 
of  an  inirh  from  the  tip.  Five  houn  after  he  wax  heen  by  lln.  Munii  and 
Schuouover,  who  found  the  ylube  luoblle.  pupU  dilated  luid  flxwi.  no  heuior- 
rhat,'(3  in  conjunctiva  or  wltin ;  no  external  legion  of  eye,  but  no  iwreeptlou  of 
lidrht.  Ill  twetiiy-four  liourv  I  saw  the  putlmit  and  found  the  wound  at  the 
hifero-leiiiporal  an^le  of  the  orbit,  ami  aliu<Kt  no  roaelioti,  no  enoplitliahtiua. 
Pu^hinc  the  (riolw  deep  into  the  orbit  oaused  pain,  hut  niovenients  of  the  eye 
Wire  painless  and  perfect.  Pupil  between  4  and  T-,  tiiih  hi  diameter.  Mlxhtly 
larger  than  Ilif  otiit-r  and  woiilil  neither  dihite  iiureontmet.  No  Hciisation 
of  li)cht.  ^o  |>liotophobia  in  other  eye.  By  oplithiilimihoope,  the  nerve  in 
intensely  red,  a  little  swollen,  veiiin  very  tijr;Kiil.  The  next  day  thy  eolor  <if 
the  nerve  waK  iioruiid  and  vessels  of  UKual  bizg.  After  ten  days  the  tetuporal 
side  of  the  nerve  wiu*  pallid.  After  four  week*  the  nerx'e  became  pale  over 
the  whole  diwr,  and  the  vewielH  remained  normal  In  siiEe. 

Nil  serioui*  syuiptonis  ornirred  at  any  jwriod,  althoui^h  he  becamf!  quite 
exeitwl  from  anxiety  during  the  fimt  few  dayi*  of  hix  (^■onflneiiie.nt  to  IhmI.  It 
neetnn  clear  that  the  optic  nerve  wa>t  iMfneirated  near  the  apex  of  the  orbit, 
IxThaps  oidy  severely  euiituwd.  The  lesron  was  behind  the  entranee  of  the 
arleria  centridts.  and  no  other  ortran  nave  the  optic  nerve  way  damaged. 
Proliably  the  bony  wal]t<  esirapi'd  injury,  aud  tt  lit  Ukely  that  the  ucrve  wuti 
hurt  very  near  the  optic  canal, 

Fftreign  Bodies  in  the  Orbit. — Forei^  bodies  entering  the 
orbit  and  passin;?  out  of  sight  are  extremely  difUcult  to  fliul  unless 
of  OLitisidervibk-  sixe.  Even  iT  they  aiH-  lai-jri-  they  may  lodgn  in  the 
orbit  without  destroying-  the  globe,  as  liappeneU  in  an  instance  re- 
ported by  Mr.  Carter,  in  which  a  piece  of  an  iron  hat-peg,  3^\  inches 
long,  was  buriiM  in  the  cavity,  and  remaine<3  there  for  from  ten  to 
twenty  days  without  the  patient  being  aware  of  it.   It  was  extracted 
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without  injury  to  the  functions  of  the  eye  It  is  not  neci 
say  that  foreign  bodies  which  cpoi  be  spcn  or  fult  shouitl  be 
.111(1  iiiiiiiediatfly  exlractwl.  But,  Iht-  twiiit  of  dilllcuity  is  W 
Isl,  wUt^ther  a  foreign  body  has  ntit^rwl  the  cavity;  and,  -d 
tlnd  nnd  remove  it.  A  doubt  nrisw-s  na  to  thi*  penetration  o( 
bo<lirs  in  cases  of  wounds  by  bird-sliol.  Thn  place  of  pn 
very  sina.ll,  closes  instantly,  and  heals  promptly.  It  is  utf 
possible  to  trace  them,  nor  is  it  generally  necOfuI  to  medi 
theui.  I  have  known  a  fraf^nient  of  iron  of  eonsitlerable  siz-iJ 
off  by  a  chist'l,  lo  eiit4ir  and  be  completely  IjidOeii.  The  im 
of  the  piece,  the  yielding-  natura  of  the  tissues,  and  the  siu 
ttu'  wound,  make  exploration  by  a  prube  very  unsatisracti 
above  n'[uark(»l,  a  reason  for  the  difficulty  is,  that  when  the 
body  enters,  it  drags  the  eye  around  to\*-aixi  its«Hf,  and  wU 
found  a  lo(lf,fnieut,  t>he  globe  returns  lo  its  position  and  thu4 
the  track  of  the  wound. 

A  case,  illuslnitiriK'  the  difflcidties  of  diagnosis  and   the 
mode  of  treatment  in  obseuix>  c:iseu,  will  illustrato  what 
said : 

A  nutn  walking  aiiinii);  biishnt  f^lt  a  tu-ig  Htrik^  his  ^>-e,  utnl  was 
tluit  a  |iivct>  oT  it  tuul  foniiti  untrrtiio*,  Smii^  blMNlin^  "Kvnrred;  he 
oiiiKiilt-i-alile  jinili;  lit)  roiiiiil  hiHni>;lit.  iiiihiji)rr5<],  hikI  for  sttiiie  time  hi 
Ku  tu  K  phy»iviHii.  A  dirutiic  inlltiniiuulion  liiiKt^rtnl  abuiit  the  liiwei^ 
the  evL',  auil  he  wan  luiaoyed  by  some  pain  and  disuoiufort.  The  j^ 
looker]  at  The  intliuiied  part  and  evortMl  tliu  lower  Hd,  but  rniild  m-^ 
of  wdiiitd  <ir  Kt-Jir  mid  |»rt»MKrilH?d  for  wluit  he  retarded  iih  HJtnple  eonj 
tlii.  The  niaii*N  tilutetiipot  that  a  foroi^ii  iNMly  had  eiitf>re<)  or  u-am  p 
the  orbit  he  did  imT  er©<llt.  For  two  weeks  treatment  by  u.Mtriiijr« 
kept  up.  when  I  was  tutkoil  to  »ee  ttie  04ue.  I  di«eover(Ml  in  tli«i  jiifei 
4le-tuio  a  smull  pruji^rtiii^  (Truiiiitatiitit,  an  \i\T^^  aJi  a  No.  3  sti»t.  aiid 
thi:*  tlif  conjuiirtival  niiil  M-lfral  Iiypt-rifiiiiaiHiiKit'ittnittHi.  I  uf  uiic^  u 
tlu»t  tbtrn-  Wits  n  foreEjfii  buity  in  tin?  nrhit  and  lulvitnid  itm  reiuovid.  ] 
W4M.>ke  Inntfer  the  same  itiedic-jd  ti-eatiiient  was  c-ontinuecL  and  the 
then  wa»  pui  into  my  vJire  at  tlie  New  York  Eye  aitd  Knr  Inflnnol 
trnoe  of  an  ufTondinK  tniltHtanco  could  bo  felt  with  the  flii^r,  Dor 
pKilie  hi'-  foroed  throiiph  the  tjj-sties.  The  patient  wn.-*  etherif^Hl ;  nn 
tiitule  into  the  ennjiinrtivft  at  the  ^nniilnrinii.  iind  by  t<vtriii^  and  »tl 
the  tiwiiKw.  nil  ()]H<iiin);  whj*  made  larf^  eii<>nt;h  for  the  erilnincT4t  of  ui 
fhilier.  AfterwHni  iny  index  fhiKor  wan  tliniM  in.  No  roreitcn  'wnly 
felt,  nor  fould  any  »\^\  <jt  it  l>e  found  by  variouB  explorini;  oud  irFM[l 
HlnniienlH.  After  proloii^v-il  loaiiipidatiun,  while  nith  the  llniror  | 
deeply  Into  the  orbit,  I  wajiaUo  feeling  alone  it  withopalrof  drcMingl 
I  eauttlit  something  whieb  coriveye<l  the  sensation  of  a  forei)^  lM)dy. 
in^  n|>>in  it  1  brought  forth  a  bit  of  twiR  about  11  iorhes  Ioiik,  and  I| 
T[i«>halcl*i»  lachrymal  pmbe.  Xo.  8.  It  was  Mtftened  by  king  umeeniH 
llexible,  and  offered  so  Uttle  re«iirt«nce  that  its  detei'tlim  waa  rriiilerwl 
onlinarily  diffl<'ult.  The  j-ieldinw  nature  of  the  orbital  rnntentit  gtv^ 
ereHf«»  the  diffltnilty  of  Meizin);  a  (oreUni  body  unlesa  It  have  wmie  stilt 
ean  Ik«  Hteadiwl  by  lu'lnc  preitMetl  Mtfiiinst  the  walU.  The  oix'ratian  a 
tu  no  Bwrlous  trouble,  aud  hi  tea  days  the  nmn  wiui  ili!<oharged  cured 
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From  the  above  ca«e,  I  ventui'e  to  advise  the  insortion  of  tho 
koporatar's  finger  into  the  orbit  along  tlio  tnick  of  the  foit-'tpn  body, 
rand  to  use  it  bolli  as  an  exploivr  and  as  a  means  of  guiding'  the 
search  with  forceps  or  other  suitable  instruments. 


'(^^ 


/ 


>^ 
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An  experience  of  a  remarkable  kind  in  the  rollnwinp-  rnso  brings 
up  a;,iiiii  the  (jiiestion  of  how  far  interfi'i-enco  with  \.\w  brain  and 
intrnci-anial  cavity  may  be  justifiable.  The  case  was  published  iu 
extenso  in  the  Am.  Journal  of'the  Medical  Sctencea,  July,  1882. 


1 


Fia.  S94. 


A  hoy.  aged  19.  was  InJanHl  by  the  esploeion  of  h\n  pun,  and  the  bait  of 
the  bnrrel,  knnvn  an  the  brcMb  pin,  bTOk(^  through  tho  notto  luiil  Wi-nt  In  out 
of  sifihT.  It  van  not  known  that  a  f(>rei(,'n  twidy  ha<l  Iml^^^d,  the  wijunds 
b**iilt"i  t'xcvpt  ftoinu  MiniiwH  jitiil  I  miw  hliti  five  iiii>tirhs  fifrorwfLTil.  H)h  n|i- 
pvaraiice  is  nhuwn  in  Pj|{.  ^ii.  Expli>rHtiori)t  diM-cta-ered  the  fniT'if^ii  ImhIv 
Uepk't'e*]  L>r  nntiiral  size  iu  Fig.  294.  Extensive  iiieiHiciiiB  and  dlswctitin  wvrt* 
44 
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reH|iiin>«1  to  tnu'e  ltf>  KituulEoii  nml  itn  ftirtn  wfui  t< 
larKv  pberv,  il  wus  broiittlit  uiir  f  mm  the  iui^4il  vt\\'\ 
tnitoil  tUo  roof  ul  the  orbit  uid  tbo  froutaJ  lobt' 

(tctnijiietlj 
xkull  In 
braiii  U 
itytu(it<iti 

ibt*  briii, 
vvacwaii 

■waa  foiiiiifTv 
mid  tri  itiu  U 

lliut     tt 

HkuH  tra^    t 

abowu  tn  Fiif.  S:i\  an  pxplorinir  he^Ip  IntruduucHl.  i 
inriies  piiH  vnui  roiiml.     A  draliinKf  tiibo  was  pamed 
to  th<>  nrbital  c^teiilni;  to  give  vent  to  po& 

Fr»tu  tliu  tM^niifiiK  of  tT«atiu«nt  awiiduoti«  effoVI 
free  vtnit  ti>  >iem*ti>)iiH  aihI  thete  «ITort9>  «tvn>  nut  I 
the  ruw.  [>Hatli  couk  plaou  on  Um  tliiny- liiiitti 
forejiru  body. 

■Exophthalmic  Goitre,  Qravbs'  Diseari 

UntltT  tht'tiR  names  is  ileacribed  a  cuiidtt  i 

tviiiK,  palpitation  oE  the  heart,  hypcrtropIi,> 

and  protrusiun  of  thy  eyeballs.    Wtulu  the 

includes  these  three  items,  any  one  of  then 

M(l^^^over,  whiltr  l>oth  eyeltalls  niv  usually  ejt 

pri*ssi*d  nearly  Irnrk  into  their  proper  place  by 

be  more  advanced  than  the  other,  and  soiin^ti 

ft'cted,  as  is  noted  by  Stclwa;;,  and  as  1  h» ve  or 

syiiiptoiuH  :iiv:  exttviiie  excilabilily  uf  the  pa 

sUtt-tliNl^  and  h:us  flashes  nr  heat :  pallor,  and  1 

qiiii'kly  alternate;  the  action  of  the  heart  is 

Uiuiupiu^,  its  pulsations  may  he  habitually  one 

to  cue  hundred  and  sixty;  there  may  be  M>me 

tropliy  and  systolic  bruit,  and  also  a  Iwllows  inui 

vessi'is.  The  th>Toid  pnsfnts  variable  and  somi 

cal  enlargement.    A  cbokinj?  in  the  throat  (^1 

eoiiiinuu;   the  patient  may  be  uiiatde,  for  an  in 

hifath  or  swallow.    Th»  eyes  stjind  forward  i 

and  show  the  sch'ni  above  the  cornea,  and,  ;ut 

look  of  surprise  or  fear  us  a^'srnivaled  by  nctiia 

upper  lid,  which  expuseb  the  ^lobc  luure  than  tl 
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Hie  pye  by  a  tumor  is  observed  to  do  (see  Fipr-  336).  St«lwag  also 
lotcd  tliL'  infrequcncy  and  slowness  of  tlie  action  of  the  lid  in  ivink- 

[lii^.  By  expoBui-y  the  cornea  iind  conjunctiva  arc  irritatwl  and  con- 
sted.and  ukreration  or  the  cornea  hns  beeu  observed.  Soinetiiiu^ 
is  never  fully  covered  by  the  lids,  and  i.s  more  extKised  in  sleep. 

^Tlit-  pupil  usually  is  uaturul  in  its  action,  although  niydriu8is  has 
been  noted;  movements  of  tlie  eye  are  unimpaired,  diplopia  is  rare 
and  transient,  vision  is  not  involved,  the  circulation  in  the  fundus  is 
ordinnrilj*  not  peculiar,  yet  Reciter  has  noticed  that  the  retinal 
arteries  pulsate,  and  not  in  the  disc  alone,  hut  over  a  considemble 
lentftlij  attacks  of  mife'raine  can  oeciir  and  with  hemiplegia.    The 


disease  is  coinplieatetl  with  amemia.  and  in  women  often  witll 
amenoiThoea  and  chlorosis,  and  the  patients  are  hysterical.  Melan- 
cliolia  is  common  and  mania  may  occur.  We  may  also  see  diges- 
tive disturbances,  nausea,  vomiting:,  diarrhoea,  bloody  stools;  also 
coufjh,  profuse  sweating,  and  Bulkley  has  citctl  two  cases  with 
urticaria.  Tliere  uiiiy  \w  nodules  of  inflammatory  exudation,  or 
patches  of  transient  redness,  and  increased  heat  ot  the  skin,  vari- 
cose dilatations  of  vessels  may  take  place  on  the  nose  or  cheeks,  and 
tliere  may  be  ephemeral  tumors  on  the  eyebrows  and  lids,  attended 
sometimes  by  dilated  vessels.  I  have  seen  one  case  ui  which  un- 
doubted exophthalmic  goitre  was  ntt,ended  by  firm  tumors  at  the 
lower  border  of  one  orbit,  and  which,  under  tlie  microscope,  seemed 
to  be  composed  of  oidarged  lymphatic  gtaud  tissue;  only  one  eye- 
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was  protrudttl,     A  case  o[  Heymann's  had   rri>prit^  pamxrs- 
utUcks  ur  cunjunctivltui  with  inembiiinous  rxudatiua. 
The  dta«ni»v  uccura  wilU  ^'ivat«r  IrtHjuency  nnum^  woDi«i,af- 
rding  to  Kinni«'i-t  {wi?  .-IrcA.  fiir  Oj>h.,  XVIL,  jj.  30),  m  ibe  ratw 
(  nine  lo  uno.    Tho  ciiise  is  not,  deOniU'ly  asc«.Ttained;  uiosT  m(  \ht 
lesions  »tv  traceable  tu  dtsturfoanccs  nf  the  sympikthctic  nervv.but 

■wh»TL'  their  oti^iii  may  bi*  w  not  di't4-riiiined.  Some  oanGiderltar 
cervical  tiymjiathflic,  uiid  othci-s  the  ctTvical  iwrUon  of  the  spa»i 
conL  SikUler thinks  Ihu  vaso-iuotor  centru  in  the  medulla  to  bctk 
priin:iry  neat  or  tho  lesion  (Oi-acfe  and  Savini-siJi.  VI„  pp.  9-*l-lu;4t. 
In  all  tln'»e  stnictnifs  aiitopsii's  have  found  lei>ion&,  Uul  not  wtih 

Iuuifonntty.  Tho  heart  uj  often  a  little,  seldom  greatly  vu 
sntl  tlicrp  may  bf  insufncieney  of  the  initi-:il  valves;  the  tij-i-ii 
^land  shows  in  old  cases  Home  Incivasc  of  conn«vtive  tis^ie  uri 
colloid  c>-stlc  depeneration,  but  at  death  it  usually  collapses:  lo  Uw 
orhil  ran^ly  is  anytbinfr  abnormal  dtscoven^d,  and  the  ocular  uro- 
trusion  (liKippearH.  It  is,  iberttfore,  juKtiflablc  to  h&4i^  the  raii%' 
'  of  exopUilialnuis  to  vawubir  enlargi'inentj*,  and  Snellen  has  cof- 
roboraled  this  opiuion  by  sliowing  that,  with  a  stetlioseoi>e,  -a  ity 
tinct  vascular  murmur  can  be  heard  during  hfe.  ReeUlinghauKt 
has  found  fatly  det.i*neration  of  the  ocular  luiiscleH. 

An  autopsy  by  Dr.  White'  found  the  sympathetic  in  tht  dp* 
normal,  likewise  the  spina)  conl,  save  one  or  two  iDsi^niflcaiit  bm- 
orrhas"^-    The  lesions  thougrlit  id  Iw  important  wen*  sii  f- 

inalory  sv^is   at  the  lower  end  of   the  olivary    IkhIi-/^  "m 

hero  up  to  tlie  rBstifurui  botliis  weru  numerous  heniorritatra 
which  could  be  furMier  ti-aeed  to  the  aqua-diictus  8ylvii.  ThisM- 
to|)Ky  rori-obotateti  the  view  M'hich  8:illler  and  others  bold  thai  w 
arc  to  look  to  tho  medulla  oblongata  for  Uie  site  of  the  Icmob, 
irbatever  orjsran  in  it  may  be  at  fault, 

Followint;  the  publication  of   this  autopsy   is  an  arttf'**  ^^ 
Manby  *  In  whieh  the  occurrence  of  exophthalmic  goitre  aD<l 
betes  in  different  memlwrs  of  the  s;ime  family  is  related,    it-- 
sxirh   families  arc  monlioried — and  the  coincidi-nre   points  tu  th* 
vicinity  of  the  fourth  ventricle  us  perhaps  the  aaat  at  trouble com^ 
mon  to  all  these  individuals. 

The  disease  is  slow  in  progress  in  most  cases,  while  a  few  hAn 
the  s:ooU  foi-tune  to  jcrain  an  early  recoverj-.  There  is  great  cniK* 
tion  and  prostration,  and  m  fatal  cases  the  cud  is  brought  ftboot  ^ 
asthenia  or  by  phthisis. 

For  an  extensive  account  of  symptoms  and  charat ' 
the  disease  sec  Oowers  on  "' Diseases  of  the  Nervous  Syst. ... 
frtycosuria  and  temporary  albuminuria  ha\'e  been  observed:  ^»^"^ 

'  Brilich  MedrJrtnnial.  Marrh  3iHh.  1880. 
*Brit  Med.  Journal,  May  lltb.  ItHtt. 
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times  cjttpnsive  ophthalmoplopia  oxtcrna — soc  paper  bj*  Fitzgerald,* 
nml  by  Story*  wlm  iiotoil  iitropliy  of  the  optic  nerves  in  one  case. 

Treai meni.—  'VhxA  will  be  di'U'rminfii  by  thi*  cUaractor  of  the 
li'aiiiii;,-  syiii|it(Hiis.  Ill  many  cases,  and  perhaps  in  the  majority, 
prunouuL'ed  una;iuia  will  call  for  iron  in  various  forms  and  lou^ 
continued.  Next  in  order  will  be  remedies  to  improve  the  heart's 
action,  hence  dig-italis  is  much  employed,  and  greneral  tonics  such 
as  quinine,  stryclinia,  phosphoric  iiciri  will  find  place.  The  use  ot 
ergot  has  been  popular  and  has  to  me  seemod  b^rioflcial.  Galvan- 
ism has  been  much  tried  and  by  Bartholow  is  said  in  three  ca,ses  to 
have  done  evident  service,  but  iiiariy  writers  confess  their  ilisap- 
pointinent  with  it.  Atropia  or  ext.  belladonua?  is  strongly  com- 
mended by  Gowers  and  nuist  be  given  to  constitutional  elTect. 
Jaiievvay,  so  late  as  May,  ISS!),  in  a  paper  before  the  N.  Y.  County 
Med.  Assoc,,  which  fjr-aphically  portrays  the  disease  in  its  clinical 
aspects,  speaks  favorably  of  the  tinctui-e  of  strophantlms,  five  min- 
ims three  times  daily,  graduaih'  incrcafM^d  if  necessarj".  He  found 
it  succeed  when  digitalis  had  failed.  He  emphasizes  the  importance 
of  11*011  and  of  it'st  both  ])hysieal  and  mental;  menstrual  irregular- 
ities may  either  precede  or  succeed  the  diseaHc. 

Bromides  and  means  of  inducing  steep,  especially  siilphoual,  will 
have  occasional  application.  It  in  advisable  to  avoid  opium,  al- 
though Janeway,  wtxile  giviag  this  caution,  says  that  exceptionally 
it  has  done  good.    Its  danger  is  consequent  impaired  nutrition. 

A  formula  which  I  have  many  times  found  useful  is:  Ij  Ferri 
pyrophosphatis,  zinc!  bromidi,  fift.  3i.;  tr.  digitalis,  3  v.;  fl.  extp. 
ergota%  5  iv.  Dose  a  teaspoonfui  three  times  daily  (Hammond). 
One  will  need  to  vary  ivinedies  in  tlie  long  progress  of  a  case  and 
must  test  what  will  prove  most  efleirtual. 

For  attacks  of  dyspua-a  and  palpitation,  hip  baths,  mustard  to 
the  foot,  cold  to  the  thyroid  gland  are  helpful.  Sometimes  ether 
and  chloroform  are  given,  or  a  single  dose  of  iuori>Iiia  for  spasmodic 
attacks. 

In  all  cases  the  greatest  imiiortance  attaches  to  hopeful  assur- 
ances of  future  impi*ovemeut  aitd  that  the  distressing  symptoms 
ara  not  so  dangerous  as  the  patient  tliinks.  Cheerful  suri'tmndings^ 
absence  of  care,  avoidance  of  cxitcment,  generous  diet,  sulTlcient  sleep 
and  adaptation  of  remedies  to  occasional  symptoms,  codeia,  chloral, 
etc.,  besides  steadfast  perseverance  in  iron  added  to  whatever  other 
remedy  above  suggested  proves  most  fitting,  is  the  line  to  ho  fol- 
lowed. Should,  fi-om  exposure,  inflammation  of  the  eye  occur, 
prompt  measures  must  be  instituted. 

For  the  exoplithalmus  no  particular  treatment  is  to  be  adopted, 

'  yuotcil  in  ()phthA,lini<<  Review,  Vol.  it.  148,  IHSS. 
•yaoted  in  Ophthabuie  Review,  Vol.  it.  Ifll,  1888. 


n 


094 


HmSASSS  OP  Tllff  El'S. 


except,  if  the  cornea  and  conjunctiva  bocome  dry  i 
a  little  purified  (white)  vaseline  or  cosmoline  uu 
the  lids  two  01*  three  times  daily.  A  pressurts-l 
times  comforting:,  and  pushing?  "back  the  g-tobes  int 
some  relief;  it  may  be  necessary  to  hold  the  lids' 
by  a  strip  of  rubber  plaster,  or  even  to  do  tarso 
closure  of  tlie  lids  at  the  outer  angle.  Partial  di^ 
tor,  as  sug-gested,  by  Graefe,  is  not  practised. 

Recovery  may  take  place  withiu  one  to  five  yeai 
may  take  place  hy  exhaustion,  by  intercurrent  pi 
Bionally  the  disease  is  compUcated  with  oi-g'anic  h« 
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USE  OF  ARTIFICIAL  EYES. 

P>-othe»is  OcuU. — Qreat  care  must  W  taken  to  have  artiflcial 
eyes  fit  citsily  !in<1  not  he  too  lar^rr.  Thi\v  nre  of  very  Httli'  iiso 
wlii'n  both  the  ^lolut  and  much  of  thu  contents , of  the  orbit  have 
been  removed;  they  serve  best  when  an  eye,  only  a  little  retUiced 
in  VA7^,  nunains  and  its  surfaw  is  not  sensitive.  Uut  geiiprally  tliey 
are  to  be  worn  after  the  glolu'  has  been  enucleated  and  the  other 
tisHiies  are  k'fl.  Uiidei'  thebv  cii'cumtitaticus  a  iiiudcrate  deg:r«e  of 
mohilily  is  possible,  but  varies  in  ditferout  perHous.  It  is  unavoid- 
able that  a  deep  furrow  should  remain  in  most  cases  beneath  the 
brow,  because  the  drawing-  together  of  the  conjunctiva  in  the  cen- 
tral cicatrix  pulls  down  the  superior  cul-de-sac.  When  an  eye  fit-s 
well,  a  patieut  is  not  conscious  of  its  presence.  Great  pains  nmst 
be  ta lien  to  presiTve  its  pullsii.  TIh>  enamel  will  lief^in  to  dissolve 
away  in  a  year  or  mo!*e,  according  to  the  ijuality  of  the  material 
and  of  the  ocular  stJcretioiiB.  The  eye  shouUI  be  washed  carefully 
with  clean  water  or  with  dilute  alcohol,  but  not  kept  in  water  for 
houi-y,  as  dui'ing-slepp.  Il  should  never  be  worn  dunng  sleep.  If 
much  discharge  from  the  conjunctiva  is  excited,  the  shell  must  be 
very  caivfuUy  examined  for  loss  of  HmootlineHs  on  its  edjjes  or  sui"- 
face,  ami  the  conjunctiva  trciited  by  mikl  astriufrents  oi- IwT-acic- 
acid  sohitionn.  A  tittle  vaseline  will  prevent  the  ilrying  on  the 
shell,  of  secretion  whicb  may  bo  unavoidable.  If,  as  happens  after 
long  use  or  c-arelessness,  the  coTiJunctiva  btrome  gninulai-,  with 
papillary  hypertrophy,  the  shell  must  be  laid  aside  and  the  parts 
ti-eated  until  the  membrane  recovers.  Shrinkage  may  take  place 
by  wJiich  the  conjunctival  space  is  much  i-educed,  and  only  a  small 
ej-e  can  l>e  worti.  Somctunoa  the  membi'anc  becomes  xoromatoua 
and  no  space  may  nmiain  to  hold  a  .shell.  Burns  of  the  eye  or 
other  injuries  sometimes  leave  no  cavity  in  which  a  shell  can  be 
insi-rted.  In  several  such  insljinces  I  }iave  enabled  the  patient  to 
wear  an  eye  by  cutting  the  tissues  ai)a]i.  and  introducing  a  piece  of 
conjunctiva  from  tlu^  rabbit.  The  transplantation  is  difllcuit  and 
tedious,  and  may  need  1o  be  done  two  or  three  times.  After  the 
healing  has  been  completed  greater  space  is  gained,  and  this  is 
farther  improved  by  wearing  shells  of  gradually  increasingr  size 
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iiitil  room  Tor  a  miitabk*  onu  is  u^cunfl.  It  iiiajp  take  six  tiuuiths 
U>  attain  this  result.  A  younfj:  muii  has  rt'ct-ntly  ptTsenbed  hinuoH 
[fur  uhMin  I  ilul  such  a  proct*etiui(^  viuveu  .vears  agu.  H»'  laeciiiy 
|Bfc:iiilly  worn  a  tihell  whicli  w  au  excellent  coiuitrrfvit,  it  iiivrs  m- 
[trouble,  and  the  conjunctival  sac  is  lifultby.  Stiriilar  ofieralioiR 
lari'  (lorn?  to  inakt*  room  when  by  ir:ii-lionia,  or  by  lung  '!-■ 
LSliell,  the  ainiLsi's  are  oblitLTUli-d.     Such  rasi.'s  are  very  U-LI- 

(leal  with,  but  sometimes  success  Is  gained  and  the  shell  can  be 
fvum  for  a  Tew  years  lonj^en 

With  L-hiUlivu  who  losi-  an  eye,  or  have  oue  wbieh  in  much  atro- 
phied, an  artillciiil  eye  is  of  iniportanci;  to  prevent  arreet  of  dnel- 
Iopmeat  of  the  orbit  and  muscles.     Such  is  the  couiiiiou  bt'Ii'-r     '  ' 
have  a  patient  now  seventeen  years  old  from   whom  one  v  • 
removed  when  she  w*as  a  little  over  a  yinii*  uld  b(*cause  of  .::  i    . 
^^^^  ^^y~-;a»w      ^"^^  "***■  "'''^  dops  she  fojrvire,  Uu  \t\r 
iS^tt^^B^mjtS£\    ofbit  and   the    region    of   the  vvv  is 
^^^^^^^^^Kj^^y    syiiinietrical  with  the  other    Ttu*  cob- 
^^^^^^j^^^     >^     juacliva  has  shrunken  to  some  Jt^^iw 
^"W^*^^^^  from  constant  wearing:  of  the  shell  ud 

I'^"  *'■  it  may  be  asauiuetl   that   aft^^r  hhbt 

years  this  imfortimate  result  wdl  ensue.  Especially  d<ws  ilii* 
occur  with  those  who  have  trachoma.  It  may  be  worn  for  a  fc* 
hours  daily  to  adapt  the  parts  to  its  presence.     Consfjint  wfari* 

Iundesii'able,  from  risk  of  bruakaf,'e,  and  because  irril^tioD  nt  Uu.* 
conjuncti^-n  is  to  be  avoided.  Unusual  pains  must  he  taken  l« 
keep  thi-  parts  in  a  healthy  slate. 
The  shell  may  ni'etl  to  have  nolclies  cut  in  its  edge  or  requiw 
Mme  peculiarit}'  of  form  to  fit  special  irregularities.  It  is  not  rrty 
rare  to  find  an  artificial  eye  irritate  the  parl«  so  much  as  (omm* 
syinpathetie  disease  of  the  other  one.     I  have  several  liun*  sevn 

■  this  take  place,  and  then  its  use  must  be  absolutely  forbidden,  b 
ivcent  cases  of  enurluatioii  the  shell  should  not  tie  wom  until  lU 
ivtlness  anti  swelling--  have  disapiK-ared— that   Is,  in  frwui  iwi  !■> 

■  three  wenks.     If  the  eyeball  simuld  be  sunken  because  of  an  mtbfi) 

■  matiun,  the  stump  may  not  peruut  the  use  of  a  shell  for  tv.o   ' 
tiu"ee  months.     An  eye  should  not  be  worn  upon  a  stump  w  1 
known  to  contain  a  foivi^-u  bo<ly ;  enucleation  should  bo  pra<:iiN-«l 

Mr.  Mules,  of  Manchester,  Eng^laiul,  advocates  the  use  in  c\-tM-^ 
of  an  artiOcial  viirt^us  which  is  a  sphere  of  thin  glass  inin- 
duced  within  the  selei'a  after  all  its  .contents  liavi?  l>een  n-nwrni 
The  scler:il  cavity  must  be  Ihoroujtrhly  washed  with  soL  cnntisvf 
sublimate,  I  to  3,0<)0,  all  bleeding  checked,  and  when  the  Ihio  gl/M 
\%  inserted  it  is  held  in  place  by  silk  sutures  m  the  sclera.  Socb* 
proceeding  i-equires  several  weelis  for  heuliui,'-  to  be  coinplelr.*!)' 
is  applicable  to  cases  where  the  fomi  of  the  globe  ts  not  mucli 
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altered.  There  1ms  not  yet  been  mucli  experience  of  snirpeons  with 
it.  \Vhilu  some  unravoi-aWe  U>KtJiiion.v  )i:is  been  given,  Mr.  K.  B. 
Cai-ter'  reports  13  operations, of  which  5  were  failurcH,?  iiiiitietliate 
successes,  and  1  succeeded  upon  employing'  at  a  secoml  trial  a 
smaller  ball.  He  thinks  the  use  of  a  hoi-se-hair  d)-aiii  at  the  equator 
and  below  important.  He  uses  boroglyccnde  freely  as  an  antiseptic 
during:  the  oiKTJitioii.  Severe  ehemosts  frequently  occurs  and  de- 
niaiidH  incisiona.  He  speaks  in  much  prais*?  of  the  gwHl  appearance 
and  mobility  of  the  eye  iu  Buccessful  cases. 

Lajiy*.  1887,  rpiiorts  eiirhc  caflen:  Kiieak  of  the  tw^vero  roftftion  iind  thnt 
the  nverafc  f<tti.y  in  hospitAl  wok  twenty-fonr  days,  rmtw  luontioiui  n  oAse 
whore  thti  Artificial  vitre^'iun  exctte<l  nytitpathetic  opbtUaliiila,  which  dl8Ai>> 
|)ca.r^  ftfter  its  ^eIlln^-n). 

Imw^''  htife  in  oixte^n  c-iwes  put  n  hollow  glow  or  silver  Rlobe  within  the 
cii/isu/e  of  Tonoii  after  euudentlon.  Hlec<llni|f  Is  fully  checked  by  ifc  and  Ir- 
ri)mticn,  the  ball  inMtrted.  the  upi>i>r  tuid  Uiwer  edgpt;  uf  tlie  ihiw  whi1i>iuil 
OQiN^uIti  br<)U)!:lit  to^thi^rbya.ojlk  Rtitchun  thnuiiddla  line,  a  hnr-ie-hiiirilnuii 
liiAcrlitl,  jukI  line  other  Btitrh  put  iti  mi  each  side;  the  conjiinctivn  nniled  hy 
BtitrheR,  Ir«l  (uitlftt'ptlc  dressing,  'iVloiiibrolh  wool,"  or  iibnorhent  cotton 
Willi  bichkiriUe  l:a,iKH)  constantly  applietJ.  In  live  days  iMitieiitt^  able  togo 
oat.  Surfiu^H  HtitoheH  reiiiovt^l,  dettp  ones  left,  Tlie  Hpii«r»  Ih  about  twf^ 
tliinli*  t1i>e  diaiiiielcr  ot  reiuovvd  eye.  Fruet  hiut  dimv  n  eludlar  opemtiou. 
Probttbly  this  procvwling  will  fiud  favor;  it  is  worth  tryiiiB. 

To  itisert  an  artillcial  eye,  lift  the  upper  lid  with  the  Anders  of 
one  hand,  moisten  the  shell  and  slii>  its  larp-oretwl  vertically  under 
the  upper  lid.  As  it  posses  up,  turn  it  into  the  horizontal  position, 
until  it  rides  above  the  lower  lid;  with  the  other  hand  draw  down 
the  edge  of  the  latter  and  let  It  slip  into  pkice.  To  take  out  the 
shell,  push  un<ler  its  lower  ed^e  a  small  hook  or  the  head  of  a  larj^ 
pin  to  pull  it  forward,  and  at  the  same  time  depress  the  lower  lid. 
Raise  it  up  gently  and  it  will  slide  out  by  pi-essure  of  the  lids. 
Most  persons  soon  learn  to  take  uut  the  shell  with  their  thigei's 
and  have  no  fear  of  dropping  it.  . 

Artificial  eyes  made  of  celluloid  have  been  introduced  within  a 
few  years  and  ai-e  commended  because  they  are  inexpensive.  But 
they  are  less  perfect  in  appearance  than  those  of  glass  and  they 
have  been  found  to  corj*ode  easily  and  to  excito  very  soon  severe 
conjunctival  irrit^ition.  An  additional  objection  is  that,  when 
they  begin  to  corrode  or  decompose,  they  omit  a  peculiarly  foul 
odor. 

'Medicftl  Prewund  Circular.  Au(f.  17th.  18H7. 

»  TronB.  Oph.  Soe.  United  Kingdom,  vol.  vii.,  2«e,  lSb7. 


CHAPTER    XXIL -r 

STATISTICS  OP  EYE  DISEASE 

The  beat  statement  we  have  on  this  topic  ii 
Cohii  ill  Eiilciihiir^'s  " BL-al-Encjclopedia  der  i: 
602,  basi't!  u|>(ni  n'tTirns  from  C7  institutUitis  betw 
to  IH"  j  mid  oinbraLung'  npurly  aOO.tmo  patients. 

The  MattvL*  frequency  of  the  diseases  is  thus 

DfanniwMaf; 

OciniuiiuUva ,-, .,..,„,,,,,,,, 

C'«nn«. ,,..,.,    ..,,.,,„,,,,,,,..,.,... 

St;1*TR. 

IriR 

Olir)n>Ulr'&. ,.,.. 

<il«iicmiia.-. .........,.,,,.,,,,,,., 

Atiililj'')pia,  t  .,,,...,.,., 

Aiuaurosia,  ) 

Lphm 

CoiT»iin  Vitreum , -   -  - , 

Globe 

Refraction,  I 

Accoininodation,   ) 

Muscles 

Pifth  Nerve 

Lachrymal  Apparatna 

Orbit 

Lids 

Various 


Besides  the  above  statistics  valuable  suj^gestii 
by  a  study  of  statistics  of  blindness,  and  the  folk 
treatises  by  Magnus  are  reproduced  with  a  few  c 

In  his  treatise  on  blindness  among  youth,  188( 
himself  to  those  below  20  years  of  a^,  and  anal 
of  64  European  institutions  for  instruction  of  the  I 
3,204  cases  of  incurable  blindness  in  both  eye 
them  into,  1,  congenital;  2,  produced  hy  idiopat 
eye;  3,  produced  by  injuries;  4,  produced  by  gene 
He  ^ves  the  following  tables,  pp.  12, 13,  L  c. 
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AUAtHORIS  COKOBNITA. 

Anophthaliiiuis 

MiclttpiltllHluLtU., 

BupIitlialuitjiH 

AtrophiiL  irtvI  optivl. 

K«>t initio  pi'tfiiirtitoMl 

Atru];liiiL  n-tijiiv 

C)ion'i[Utif<  niid  rhomido-retinitis. 

Cali>lH)M3»  c-horoidew. 

Irido^horoiditis 

Kf'ral4i'ittiiil& .••■•• 

KpratitJA 

AlbininmuH 

Glimuu  retlim- 

Cntjimrrta  cDiiipllcnCn  mneen. .  . . 
Ui>ilft4*riiiiiic)l  c'uiiJitioiiH  .,.,,... 

AUItcHioii  uf  Uda  to  igUtbe. 

Myopia. 


TtoUl. 

Slahw. 

FRRMlra. 

J>r  CVnl 

IVr  tVnl 

I-w  CrtiU 

6fil=17.19 

327-16.33 

334=18.76 

I6=0.W) 

8=0.30 

10=0.84 

81=2. M 

43=2.14 

88=8. 1» 

38=1. lU 

»t=l.30 

12  =  1.00 

113=8. M 

68=3.00 

51  =  4.37 

7S=S.S« 

40=l.Kl 

aa=2.7o 

17=0.53 

13=0.50 

0=0.43 

il=(l.m 

]2==O.0O 

&=0.80 

.1=0.00 

8=0.iri 

0=0  ou 

14=0.44 

1I=(I.M 

8=0.35 

S=O.Ofl 

»=o.in 

0=0.00 

lz=0.Oll 

1=0.05 

0=0.00 

*=0.l'i 

a=o.io 

2=0.1" 

l=o.u:{ 

1  =  0.05 

0=0.00 

ti»=!i.ifti 

7B=8.(« 

40=8.  Stt 

48=1.84 

05=1.24 

18=1.50 

1=0.08 

0=0.00 

1=0.08 

4=0.13 

S=O.IO 

9=0.17 

BLi:cD.\'Kas  from  Ihiopatuic  1>i&kasss  op  ruR  Bte. 


TMai. 


Umtm. 


FWuile*. 


BleaDorrhota  neonatorum 

RlennorrhcBa  (onorrhnicA 

TranlMMiia 

Conjuiictivitie  tllphtlieritics 

Conjinirtiva)  dffiivisE^  of  uridetor- 

iiiiBieil  chaructor 

Kenilitis 

JritiM 

Iririo-choroiditla 

(ThiimiilitiH , 

Siiblatio  retlnw 

Mvnpia    

(ifioma  r«tinfe 

?i?uru-retin!ti»  betnuirluiirJiw 

Atroplila  uervl  upttd 

(j|aui*ouiiL 

Plitlii»I«  bulbi  eBtwiitiuUs 


=  83.08  626 
=2«..'.n  -ll."i 
-   IJ,47  14 

=1.31  I  27 
=  0.44  « 


0.81 
0.47 
0  10 
l.BO 
0.44 
0.84 
0.12 
0.08 
0.08 
2.31 
O.IB 
0.03 


331.16 

Tao.«6 

=  0.70 
-  1.34 
=  0.» 

=  1.00 
=  0.55 
=  0.10 

=  e.04 

=  0.40 

=  O.OO 

s  0.10 

=  0.05 

=  0.05 

s  i.w 

=  O.IB 

=  0.00 


tVrtViit. 
434  =  36.33 

a;j8=**.28 

1=  0.08 

15=  1.26 

8=  0.07 

8=  0.50 

4=  0,83 

4=  0.33 

S0=  l.«7 

0=  o.ao 

9=  0.T5 
Os  0.00 
0=  0,00 

0=  O.OO 

io=  i.tt: 

2=  017 
1=  0.08 


BLiimxBsa  rnoM  Ixjdri»s. 


liiiiirii'K  of  eye 

Injuries  of  h&nd , 

1  ipt-nitlona , 

Oplithalmia  cympath^ca 


Tour, 


IVp  C>ui 
261=8.15 

76=2.87 
83=1.08 

5—0.16 
U7=4.58 


202=10.06 

88=3.13 

25-1. SH 

4-0.19 

110=j^.47 


PtenMln. 


69=4.  B4 

13=1.09 
8=0.67 
I-O.tJH 

37=3.10 


'In  the  tablp  of  ainaumeti*  wni^'nftn  oot^unt  iin  error  of  10.  vit.,  iuDtuail 
n(  "  tintk^toniiliKK]  «onilitlonii  53,  of  which  innleHll&'\  the  pt^rct'iit^i^'  »ho\rR 
that  The  fifTUres  shonltl  be  43  and  83  re«p«4>t[vely.  The  correction  is  miuie  In 
the  tf-\t. 
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Hcrtirulu 

Syphilis .,.......,..,. 

Ilruiti  nnd  Its  iiii'tubrnb^ 

Atrui>lila  nervl  uptici  BflvrtanuoT- 

rbii^. i... 

Riilirolu  (MiwbilU> 

Hiciirlatiiia... .  ..........•.*.. 

Varlolti •• 

Kxniiili^niaia.  nnknovn ^ . 

Typliiis.,,,, ,, , 

Pur|iiira  hemorriiaKiea. 

i>rl»iti(l  phlFi|ci>ioti 

l*Mr1  iiMiie.,   

Chol<era 

Fcbm  int pniiittBnB... 

IjWuI  poisohinii i., 

Toboeoo  poiwjiiiog ,  ■ , . 

Unknown. 


Tii**L 


Mai 


PwGral 
1083=33.17 

33=1,(10 
2«2=8.18 

2=0. 00 

114=3.56 

97=3.03 

240= 7.46 

U=(l.44 

33-1. (« 

1=0.03 

1^0.03 

4=0.13 

1=0. (B 

1=0..  08 

a=o.o« 

1=0.03 
l«=O.M 


t 

688=. 

142=: 

23=T 
SOI(=i 

Osl 

Ta=! 

14l=: 
20=1 

I=( 

1=< 
1=( 
1=< 

1=1 
1=1 

U=( 
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Tolftl. 


200=8.40 


Mai 


F 

168= 


SuifMAHY. 


CoDi^iiiUil 

IdlujiAthic  eye  liisease. 

Itijnricw * 

G^nenit  dJaea^os 

Unkiinwii  {'iLut<es...    .. 


Total 


VvrCvat 
551=  17.  m 

1000=  aa.oe 

301=     H.iS 

1063=  33.17 

3<I9=     8,40 


KtX 


32(H  =  ]00¥ 


P. 
327=] 

fi2fl=f 
202=] 
886— J 

168= 


Again  we  have  2,528  cases  of  blindness  of  both 
adults  and  children  observed  by  Schmidt-Rimple 
Hirschberg,  Landesberg-,  Bremer,  Seidelmann,  Ka 

Congenital  Blindness. 


Anophthalinus  and  inicrophthalmuB. 

Megalophthalmus 

Cataracta  complicata  (accreta) 

ChoroiditiB 

Atrophia  nervi  optic! 

Retinitis  pifftuentosa 

Atrophia  retina 

Anomalies  of  the  cornea 

Tumors 

Undetermined 


Bk'unurrlwBa  gonorrlioica'. 

Iridn-phoroiditis  fmin  tn^-ningitM . 
AtrophuL  vel  iivmritU  ui't ic-u C(*rvbntli«- 
Atrupllia  optica  )i]>iiitUi8. 

Atrophia  v^l  tieurilii4  optira  from  hiemeteiiHwfs 

Atropliiii.  uptica  from  eiuraii. 

Atnji>liiu  uptim  fnjiii  ht-tiinrrlioiilal  heuiurrhage 

Atnipliiik  optical  frdiii  crysipelna  faciei. 

Alr<)plii»  i>ptk-4i  with  iuKHiiity. 

Alnjpliiii.  uptiL'A  with  tujilupsy, 

Atrojiiiii].  opiicjt  ttfter  dytwntery. 

KetinitJs  nepliritica.. 

TynJiuH... 

KulHH>la , , 

Scarlatina 

Vn,ri<>!«  . , . 

L'likiiuwii  ezathttitiiiiaCa. 

Hpiirt  (tiMeaxe 

Pr«(fii«.iiry  nml  pHrCllritlon 

Toxic  aiiiaurotis 

Orbital  diKeoses 


Cun^iiitnl    dtt(E>)u>eti,   97:    tdfopathii^   evf    clixnuten.    I,OS€ ;    Ittjuriefl    slid 
wound)*.  378;  Cmist  innii.iuil  .^^•■!,>.->.  4'!:'..  '  T'";il    .'  V.n. 

'  Tliib  item  uuj^lit  U>  cuuii;  aiuunt;  idiujiuiliic  dinCAMOA. 
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Among  catws  of  congt^nitat  blindni'ss  cniamd  takes  lb«  Qret 
ilacp,  there  Iwin^  tiu.ol*  of  thts  elass.  The  eye  was  lo  manv 
iistflnc'^8  othoi-uisi'  Urfectlv<%  such  as  by  absence  of  ilie  iris,c">lo- 
joma  of  tilt*  ins,  »tc.  In  ail,  the  impossibility  nf  s«*curiDff  uswlwl 
vision  by  curinf;  llio  caUiriict,  iiiflical.*'*!  .ipeoinimnyinir  (Ipfwt  ta 
thi*  |H!rcipii'nt.  stnictun-s.  That  iJiis  should  not  Ih*  strung,  is  t>ii^ 
ttcd  by  the  larg\'  number  of  coses  belonging'  to  otber  cLoaei^tn 
:hii"b  lln'tw*  Klructures  wun;  involved,  while  the  lens  Ua|n»«n.-d  W 
«r3|>e.     Anions;  the  1 18  cast'^  i;f  cat.anict  74  wure  oi>er:it.e*l  on.  aod 

II  44  DO  attempt  woa  made 
II  is  uiiiIi'ffitmKl  Ihal  not  only  am*st.  nf  developnicn!  but  activi- 

disease  diirin;-  intra-uterine  life  gives  rise  lo  the  catai-acL 

MicrophtUnlntus  wuH  found  in  81  cases.  In  thivtf  p3tii>Jita, 
whili'  imi-  eyeball  was  ahnurmaUy  suiull,  thf  other  eye  wa*  not  dfr 
velopeU  at  alL  In  mo8i  elites  other  coinplicatious  existei).  viz^ia 
'JO  there  was  cataraet,  in  13  coloboma  iridis,  etc.  The  possibility 
of  i»erception  of  light  is  not  always  excluded.  Nystagmus  is  com- 
mon nnd  i4«ch  patients  oft-en  havp  the  trick  of  di^fgin.^  their  fln^rs 
into  the  orbits  to  excite  phnsphenes.  Tho  theory  has  l>een  advanced 
thai  Ln  some  instances  the  condition  is  due,  nut  lu  arrest  uf  develop- 
ment, but  to  inti-a-uteiine  panophthalmitis  and  cons<K|ueiit  phtbtaa 
buibi.  In  some  cases  the  eyes  were  not  largT'^r  than  peas,  and  m 
respect  lo  sv/x  tliere  is  great  variation. 

Meyatttphthntinus  as  a  conKenital  conditloii  occurs  only  oiir> 
third  as  often  as  microphthahnus,  <ind  it  has  been  xtirioujily  miT- 
preted.  Reganled  by  some  as  the  result  of  uveitis  sei-osa.  olbcJ-s 
have  spoken  of  it  as  being-  sometimes  a  g-luucoma.  The  detailsol 
the  pathoIo;ric!il  anatoniy  may  Ix'  found  in  ji  paper  by  Grdiamer,' 
BlenniirrhfKti  netmoforum  fiirnihlM'S  the  lar-gest  number  of  casi-s 
of  blindness,  both  in  the  table  of  young  persons  and  among  adults; 
in  the  former  reaching '^S.'rf  and  in  t!ie  latter  lO.Ht.  Amonc  tfw 
latter  the  number  would  naturally  W  less  liecause  tliey  would  W 
colloctffll  in  asylums.  That  the  fwtiirn  will  show  n  ^rreat  reductwo 
in  the  numbi-r  of  blind  persons  fi-om  this  cause,  there  can  N"  w> 
doubt,  since  the  early  antLspeLic  proceedings  reeonunendr-d  by  ("tw*!' 
and  Haussmann  both  for  the  child  and  the  mother  an-  hein^adoptt<tl 

III  ))ublie  and  private  practice.  In  addition  to  w)knt  has  been  S3iil 
altvady,  .see  p.  3()0,  stjitisties  galher't'd  by  Dr.  Howe,'  of  Kutlal'V 
X.  Y..  lend  additional  weight  to  the  import:inee  of  the  treatmpnt. 
Me  brings  together  two  groups  of  cases,  in  one  gi'oup  8.tli8  cas<*ii> 
which  no  precautions  were  taken,  and  another  group  8,574  caiw 
for  which  one  drop  of  a  2j(  nitrate  of  Hllver  solution  was  a;  ; 


'  Grnefo'K  Arelitr  f.  Oph.,  zii.,  S,  p.  865. 

»  Trans.  Med.  See.  Statu  of  New  Tork,  p.  S«8.  1880. 
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to  the  eye.  In  the  former  the  cases  of  blennorrhoBa  reached  8.665^, 
in  the  latter  it  was  reduced  to  0.6565^. 

Glaucoma  contributes  almost  10^  of  the  cases  of  blindness,  and 
naturally  it  scarcely  shows  among  the  young  subjeete. 

Sympathetic  ophthalmia  claims  its  victims  among  all  ages — ■ 
viz.,  4.58^  among  the  young  and  almost  the  same  among  the  older, 
viz.,  4.5^.  The  number  of  blind  persons  through  unsuccessful  op- 
eration upon  adults,  viz.,  49,  were  almost  all  cases  of  cataract;  and 
the  majority  of  them,  viz.,  30,  belong  to  one  operator,  Katz,  of  Diis- 
seldorf.  No  explanation  is  given  of  the  cause  or  of  the  method  of 
operating. 

Further  comment  on  the  tables  is  needless.  To  such  as  choose 
to  study  them  many  fruitful  suggestions  will  occur.  Papers  which 
maybe  studied  are  "Die  Blindheit,"  Magnus,  Breslau,  1883;  "Die 
Jugend-Blindheit,"  Magnus,  Wiesbaden,  1886;  "Die  Ursachen  und 
die  Verhiitung  der  Blindheit,"  Fuchs,  Wiesbaden,  1885. 
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Abddction,  normal  limits  of,  186, 194. 
ratio  of,  to  adduction,  194. 
of  globe,  1S3. 
Ablation  of  ciliary  border,  245. 
Abrine,  33G. 

Abacess,  intra-oranial,  case  of,  68C. 
of  lachrymal  sac,  273,  283. 
treatment  of,  283. 
AbiDrptlon  of  cataract  after  needline, 

449. 
Aoeommodation,  17. 

diminished  range  of,  in  glaucoma, 

506. 
errors  of,  50. 
etiology  of  erpore  of,  84. 
mecbauism  of,  177. 
paralysis  of,  64. 
paresis  of,  64. 
range  of,  19. 
relative,  19,  186. 
spanu  of,  61,  68. 
treatment  of  errors  of,  65. 
Acetate  of  lead,  danger  of,  in  oloera- 

tion  of  cornea,  295. 
Aecmitine,  use  of,  in  facial  tic,  260. 
Aotaal  cautery,  use  of,  in  corneal  ul- 
cere, 212.  368. 
use  of,  in  hypopium  keratitis, 

868. 
uae  of,  in  Inpns,  237. 
use  of,  in  phlyctenular  kera- 
titis, 351. 
use  of,  in  trachoma,  833. 
Acute  myelitis  accompanied  by  optic 

nenrttiB,  609. 
Adduction,  normal  limits  of,  136,  194. 

ratio  of,  to  abduction,  194. 
Adductors  of  globe,  182. 
Adhesions  of  pupil,  406,  409. 
Advancement  after  faulty  operations, 
161. 
in  congenital  paralysis,  161. 
in  divergent  Btrabisinus,  180. 
in  divergent  strab.  of  myopia,  161. 
in  muscular  asthenopia,  204,  206. 
In  ocular  paralyses,  154. 
of  levator  palpebne,  265. 
of  ocular  muscles,  158. 

methods  of  operating,  159  et 
seq. 
of  Tenon's  capeule,  179,  208. 
After-images,  82. 
Apaphia,  648. 
Albinism,  525. 


Albugo,  848. 

Albuminuria  (see  also  Kidney  lesions), 

440,  550,  500,  562. 
Albuminuric  neuritis  (see  Neuritis  al- 
bumin urica). 
Albuminuric   retinitis  (see  Retinitis 

albumin  urica). 
Alcohol,  64,  617,  618,  629,  684. 
Alexia,  638,  648. 

Amaurosis  (see  Amblyopia),  629. 
congenita  (statisttcs),  609. 
due  to  injury  of  fifth  nerve,  683. 
in  young  children,  649, 
Amblyopia,  630. 

congenital,  170,  684. 

without  squint,  170. 
crossed,  646. 
due  to  pressure,  630. 
Amblyopia  ex  abusu,  617. 
ex  anopsia,  170,  171,  684. 
from  alcohol.  617. 

concussion  of  spinal  cord,  681 

et  seq, 
generaf   hemorrhage,    688   et 

seq. 
glycosuria,  685. 
Ughtning-Btroke,  638. 
quinine,  635. 
salicylic  acid,  636. 
tobacco,  617. 
fugax.  638. 
hysterical,  636. 

cases  of,  686  et  seq. 
location  of  lesion  in,  629. 
monocular,  in  strabismus  conver- 
gens,  160. 
without  squint,  109,  171. 
without  visible  lesion,  170. 
of  pregnancy,  686. 
reflex,  631. 

from  dental  irritation,  6S9. 
toxic,  635. 

traumatic,  629  et  seq. 
prognosis  in,  632, 
treatment  of,  633. 
treatment  of,  640. 
nrfemic,  635. 
varieties  of,  629. 
Ametropia,  07. 
Andmia,  648. 
Amotio  retinte,  576. 
Amyloid  tumors  of  conjunctiva,  8S1. 

lids,  288. 
Anemia,  64,  100,  553,  556,  613. 
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Aiia-mlfi  uf  n-tiiiu.  MO. 

Aniri^tht^sln  of  onnioa  f  n  glaiiconw,  AOQ. 

rt-lin*.  1«7.  (liM. 

rrniii  asthenopia,  19T. 
AiuetitliPt ic«.  2l6. 

ill  c\niiiiiiiitlon  f>f  ov?,  37. 
Aiudomy.  ftt'iifral.  of  ^fulM*.  1. 

uf  baw  of  bnUu.  lutKliiui  Hue.  080. 
Anrliyloblftpharon.  'inv. 
Aiieuritimnl  KwellitixH  in  orbit,  (t7n. 
.\i]«-ijmmi«of  r<*tin»l  vejiseli*,  MB, 
Autrioma  ur  cutijunniva.  K:iO, 
Aiigioitiuta  oT  urtijt.  iKl-'t  ct  nt>q. 
Aii^l*^' '•■pbti,  Di,  111,  lit?,  HtH. 

KaiiniKt.  l-j.  Ill,  107. 

p(  aiH'riiin;  of  cornoa.  344. 

of  in-x.  ;f'.iH. 
AoiwJiiifirt.pia,  S4,  OT,  108.  IM. 

biiKX'ular  vi.'<ion  in.  l£(l. 

prcflcrihitiK  kIaxmw  iii.  I'^i?- 
AuUjriyr  chamber.  4. 

ovulii'crcuM  in,  418. 

n'larljt  ill.  41H. 

ill  ^Ijiiio'iiun,  r>IHI,  7t13, 

clbiir)-  jirt*-ritiii.  7. 

ciliary  iui^t>rip«,   t<(>rto<MitT  ur  !□ 
tflauc4Jiiia,  ■M\. 

vUwtiu  lauiinii,  uf  Buwiuoa,  841  et 

prim-lpAl  fociif*  of  romca,  18, 

fniniii  'if  It^tix,  18. 
synecliia,  :{74, 
Aiiliinctniiiia,  rJR, 
Aiitisi-ptH-h,  'iW  et  Bfq. 

I'oiuijarativy  vuiue  of,  8(W  et  oeq. 
Aiitruiii.  liiiiiunttif.  ttTU. 
ApUnlilji.  irl'is'^'8  (or,  4K8  ot'  seq. 
Atihttniii.  H48. 

A|>oiilexy  (we  Cerebral  bemorrbatre)< 
AiiUfni)!*  cliaiiihpr,  ;i9t(. 
liuiiior,  4. 
Iiirbiiiitvuf,  407. 
Aqiio  rtLpsiiIitiH,  407. 
AroiLs  st'iillj^  :m.  :i7B. 

I.fM1i^  4:r.. 
An>n  of  Miinrjfiuiil.  470. 
Apjrytl-Roborlsoii  pupil.  155.402.  823^ 
Aril's    nperatirin    fur    tiyiuble))tiiiroji, 

3117. 
Arlcria  contniliN  tvliiun.  7, 
Artxriiil  jkiil-ntion,  til. 

j[i  ifhiui'dina.  'tfti,  BIO. 
Artillclal  oven,  flirt  et  ncq. 

OA   A    i-aiiso    of    syni pathetic 

ophtliitltiiin.  HWF. 
iiii>tlKHl  of  iiiM^riiuit  of.  4tf7. 
propitnitioit  ufrjivlty  (or.  ISttV 
iiJHf  t>f,  tWi.V 

use  of.    (irt<*r  piiu<; lent  inn    to 
prevent  urnwl  uf  ile%'o]u[>- 
raent,  0»6. 
fflobe,  R!I7. 
Ifw-h.  222. 

ptil.il.  ;wr, 

Vitn-oui-  iA[ii1(>fc).  :iNQ,  0U6. 
Atnooiated  niuvenienlB  of  eyes,  147  «t 


Astlienopia,  137.  lt<4. 

atrroiitiiHMlmivi-.  Kt 
prrlnTMl  TrfJktIil 
irritaiioii  of  ltd 
syuipt'ttiis  of,  I 

dn«»  to  ^;:eneral  luiu 
[IW. 
to  itii\t.<d  mtJM?fl 
ti>  ii;i»i.]  (lbc«inici 

©tinli>nv  of.  |K|J, 

tu  titvriiit?  iliNurdt.': 

lUUWIlbLT,    INii. 

advitiiiM-ittciit  i 
llififTnoKin  <if.  iOt 
dui*  III  v«-rti<*al 
erriilii'  Ayin^ftitti 
etiitttinyof.  I!HI. 
frtMpH'jM-y  i>f.  2U 
p-iu'nil  i'i.»ii!>jitt' 
ill  illyl>niI^  niT*. 

UWt  b(>tj  tif  e.YHDl 

lOS  ot  seq. 

obji-c-tiv*?  hympt 

relny^- ttUvr  tvn 

BUhj»i>ti\c  i<yiiip 

toiiDiutiiy  ill.  'J(ri 

tn-/ttiiient  of.  lU 

nminu>tlii>iiic>.  I>H|.  II 

rvflcx.  I>*fl.  107. 

HiilMlivi.'unn»  or  IBS. 

Airthenoptc  ffyiii|itoiiis  iu^ 

ill  stnibisiiiu*,  11 
AdlliiiiiL  IVJ. 
Atfti^-ituitl^iii.  10m. 

HKHo»'<  tb<*nile>,  Jll. 
ftiiioimt   (if    f^orrenti 

in.  12.1. 
Hi^-kpr"!.  lost  for.  IIA 
caUHw  uf,  lOM. 
<Miii|KMintl,  til. 
Ofinunl.  inn.  m. 
il*»fiiiitmii  trf.  10«. 
detection     of,     witb 

snope,  TI. 
dia^rn'^ixof,  im. 
vxiMTiiiit^intuI     dettKM 

1 13. 

On^en"*  test  fftr,  llflL 

im.'Kular,  108. 

lentitnilur,  101^,  m. 

I.ittlos  t.-si.  tor,  1 14. 

iiiix4.>>i,  ii'j. 

iiiodplit  (or  dtuuonstn 

Pnty'Hlot^t  for.  Iiv. 

n'«iilAr,  liW  pi  t»wj, 

dimple.  111. 

bviiiptoiitK  (if.  114. 

iis«-  of  mirror  in  deU 

viirtfl  i«*ii  of,  1(H). 

Atn>plii<'  riiiif  iu  M..  U7. 

Atrophy.  oxporhneiit«  on 

Rau.  ^ 

of  optic  nerve  (we 

«2I, 

Atmpia,  ii«>  of,  after  li* 

iin.'-.riH-jil  inHunniui-- 

in  stmbi^inuit  convd 
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tropiain  stTHh.  tlfverK^ng,  ITfl. 

iiUostiiiRrffriwuiwi.tW,^*,  IW,  IW. 

of  t<lube.  15. 

Bacilli  in  coDjimcUvu3  sac.  StS. 

^BnACciun'M  JLsPAMe.  itflo  ot  mt(i. 
pMtlK>l(t(fy  <»f.  1312. 
ByiiiptuiuN  tit.  IHH)  i>t  aeq. 
tri^iriiiL-nt  of.  ii»:i, 

,Bi«hlorl<)(<!«>Jutiu]i.  nu).  i;«,211cciwq. 

lu*  an  iinti.'wpiic,  'iiil. 
llUiprit  (vVeiipWs),  437. 
Binocfuliu'  fusion,  enwJiceof,  184. 

»vUii>ii.  IM. 
ooiidititmsreqaisito  for,  13a. 
(]L8tiirl)niif4<^4)f.  131). 
iniLiiiitttiuctroiiiu,  VX, 
llmitarionA  of.  iw;. 
quality  of  Hitihr  in.  ■:>.*>. 
rebtiirulluii  of.  ly  operation, 
IWJ.  ISi  et  WHi- 
when  (Lc<|iiir«i,  13ff.  |9H7. 

BI<>iiiiiirrhiiMt  [we  Coiij.    pumlenta), 
cJironlc,  317, 
niHtriaroruiii,  7(12. 
Blt^plifiritis  ntHrKiiialtw,  2.10. 

ttn-iitUK'ut  of,  iM)  i,!tseq, 
Blfphiiru-iLclfiittU.  2S(t. 

Blt<ph»r[>plfi«ty,  2-W. 
einvji  of.  Ml  ft  «*(i. 
flap  fpoiii  riiirt-htii.!  in.  WO, 
flnpn  friHii  iiiljiut'iit  [)iirti>  in,  S49. 
efneriiltiiitnn-stloiisivifnriliiie, '^M. 
lia^'o-lKural  flap  ill,  2.'l)  rI  seq. 

■  8kin  tjriLftini;;  in,  'iW. 

tviiipomi  Hup  in,  3511. 
tniiiHplitiitutlon  of  rtkin  in.  ii49. 
BIcphjiTtispiLHni,     depCindfnt     upon 

IIUIWT.  lIMtheiKipiH,  1111. 
BlimliH-!«.  cnEiKciiiliil  (litatiHtlcj)),  70O. 
fniiii  coii«tituLi{in»l  iliM!a«eH  (hIil- 

tirtii-ji).  7IKI. 
fruiu  iiliopiithii!   tliKtiuHw  (btatiii- 

tifjil.  IKHI.  Till. 
frrxtk  injiirip!*  (HtHt[»1ii*>«),  MlV. 
from  unknown  causes  tNtatirtlcs), 

TOO  ft  hRii. 
HJiiniln.U>4l.  MO. 

(Ifti-L'tiiiii  of,  G.W  et  Meq. 
untiiHvovtfti'd  uiuiiui'ulur,  (Hd. 
BllRtf-rs.  223. 
B[o(tcl-vi>»!wlM  in  TftriHinii,  471. 

of  rIoI)"*,  'J. 
Bl»K»(ly  rystn  of  orliit.  «05. 
Bonv  (fTtir.tiiM  in  cimjun^-tiva,  MO. 
Bom-  nr'nl  iw  un  iin(iwpti«-,  211. 

ii!«L*  of .  in  foMJunclivitijii.  317. 
Bowriuin'w  ineiiihrane.  M\  et  Rcq. 

i>I»«rftIion,  227. 
Brannuiiu  nnripuin,  ,189,  5fll. 

|jo!'ticuiii,  .WS^.  5i>l. 
Bniin.  alTections  of  optic  nerrcs  In  its 


Brnin    lpj.ton«.   14B,  IRil,  1^1,   l.">3,  t'lS, 

ItW.   KW,  I'A  2I>2.  *H,  -Ilia.  Wl>,  <lt>I, 

W):.  'JIW.  Itm.  (ttl,  (M.>,  (Mfl.  II4«,  H-IU.  (W4. 

Hri*«-h  pin  in  orbit,  'Wli. 

Uroniiik'  of  |K)tju«li,  lutu  of,  befon;  up- 

eruIiunH.  ilti. 
BmiK-lio-pneinnonia,  318. 
Kiipiithainma.  noa 
Burim  'if  eve.  iHl, 

h\  cHuitifs,  265,  4St. 
by  fuliiiinii.Io.1.  2»6.  487. 
hy  iLit^lit^d  ritflHl.  ^(A. 
trenliaeiit  u(,  S6j  ot  eeq. 

OAU-ARKorsdeiHisirs  in  cornoa,  845. 
Canal  of  (Jiuqnct.  470. 
of  Fonlmia,  J.  iMS. 
ol  Petit.  4^7.  4;(4.  470. 
of  ttclilL'inni,  4.  427,  343. 
CaniiliLMili.  270  ft  i^lh). 
Onnnllrnlu^i.  JiHitiiiK  of  rlie,  S77. 
<'iui.il)}>  iiptioiDi,  atfti,  (UM. 
Canilitti.  23(1. 
Coiit  liaritliil  colltKlion  blist&ni  in  ora- 

Ittr  I  mmJ  vucH.  ir>:i. 
Caii1liopki»ly,  STvi. 

in  trni'liDina.  H^. 
Cantholouiy,  24.1. 

in  j^onorrtiinal  ophthalmia,  HOO. 
Canthus.  225. 

Ca[H<uli)  of  lenii.  thirkf-niriR  of.  410. 
of  Tt'noii.  ad vtincciuent  of,    179, 

20a. 
of   Tynou,  anaUimy  of,   IM,  IM, 
:tH2. 
Carbolic  acitl  hkmii  atiliffptlc,  211. 
a  difinffM-'tant.  211. 
in  hyiMipyon  keratitiH,  308, 370. 
Oarbuncli's.  U59. 
Canliiw  Iwiom.  im.  MS,  .ll»7. 
tJnrdinul  |K)iiitH.  14. 
Tarli'S  of  cranial  hones,  TiSil, 
Ciirumrlp.  22.'.,  2Hfl. 

rflra«tion  of,  after  tenotomy.  179. 
Oatanu-t.  4;(l». 

ahNorulion  of.  after  neetlliDK,  44U. 
anterior  polar,  *!J).  443. 
ai^<  of  aptietiratiotf  of,  440. 
him'k,  442. 
ciippular,  430. 

aft«r  eslrnWion.  4fiO. 
division  of.  HWi. 
coii]plii'id<>d.  4:iU,  44U. 
conm-iiital.  4.-)».  440.  443  ot  Boq. 

di.-:«^lN4ion  of.  4')1. 
diagnosis  of.  J4A. 
disi.-iHF'ion  of,  -l-'yO  et  seq. 
ertirnate  of  nizf  of,  4118. 
etiolofrv  of,  440. 
t<xtrn(.'tion,  449. 

after    uyuituithotlo    ophthal- 
mia,  4i>'i. 
Axn^yr^  hook  operation  for, 

coiuiilinated.  468  el  aeq. 
confinpuiont  to  bod  after,  4'Bi, 
<liirk  HKini  after.  WiA. 
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Choroidea,  824. 
'Choroiditis,  536. 

areolaris,  528  et  seq. 
atrophy  of  optic  nerve  in,  531. 
centralis,  538. 

in  myopia,  99. 
circumscripta,  528  et  eeq. 
degenerative  changes  in,  626. 
disseminata,  528  et  seq. 
exudative,  527. 
fibrous  exudation  in,  527. 
hemorrhagic,  57. 
liquefaction  of   vitreous  in,  527, 

530. 
metastatica,  533. 
pathology  of,  526  et  seq. 
prwaosis  in,  530. 
proliferation  of  pigmeift  in,  527  et 

seq. 
punctate,  528. 
subdivisions  of,  528, 
suppurative,  5U2. 
symptoms  of,  528  et  seq. 
syphilitic,  529. 
treatment  of,  532  et  seq. 
vitreous  opacities  in,  527,  529  et 
seq. 
Choroido-retinitis,  529, 

pi^iientosa,  528, 
■Cicatrices,  massage  of,  246. 
removal  of,  247. 
subcutaneous  division  of,  24fl. 
Cilia,  ensnaring  of,  in  trichiasis,  240. 
CiliMy  body,  5.  427. 

nerves  of,  429. 
structure  of,  427. 
vessels  of,  428. 
muscle,  6,  428. 

effect   of  contraction   of.   In 

producing  M.,  93. 
nucleus  for,  145. 
peculiarities  of,  in  M.,  98. 
special  blood  supply  for  nu- 
cleus of,  146. 
processes,  5,  ^7. 
region,  woonds  of,  479. 
Circular  venons  sinus,  343. 
Cocaine,  confinement  of,  by  clamp  in 
operations,  315. 
corneal  bleb  produced  by,  215. 
in  examination  of  eye,  37,  46,  69, 
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fields,  28. 

sense.  37. 
Colored  rings  around  light  in  glauco- 
ma, 505, 
Commissure  of  Meynert,  587,  588,  590. 
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etiology  of,  163  et  seq. 
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epithelium  of,  387. 
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fibroid  tumors  of,  339. 

foreign  bodies  on,  837. 
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glands  of.  286. 
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nerves  of,  288. 
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physiology  of,  286. 
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sarcoma  of,  829. 

structure  of,  286. 
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rliL'unmtii-.  410. 

r 

wM                        ^^~ 

1 

1 

lyvEX 

^^1 

I^H                             Irltl*.  m^i1iiHm>  nf,  40». 

Lachrfinal    Rpimrfttuh.    diseawtl 

^B                                   wn'tis.  407.  Via.  4»0,  036. 

i^W.                                           1 

^^H                                      |iur)u-iintin^i»  in,  113. 

tlt^tulu,  374,  383  et  hki.                1 

^^H,                                   tipiis  of.  4(15  Dt  8(.-q. 

glond.  an).                                J 

^^1                                    (•ix>i)f;y.  4UT. 

«cut«  iiifljuiiiuHtJon  of.  8n 

^^H                                »uppLinttive,  4<)7  «>t  mH|. 

dij)v(i«»>  of,  371.                   a 

^^H                                trenliiH^iit  of.  -tu  i>t  mh(. 

ilbilorHlioii  of,  273,              1 

^^H                                       MLfif-ticn  of,  4UT. 

tumors  of,  GU5.             ^^M 

^H                            Iritoiiiy,  4'^. 

gnii^.  2^1.                            ^^H 

^H|                                ill  xuiiulur  calarat't,  431. 

nt>».'(*«  of.  27;i.  283.              1 

I^B                         leeha^uiia  uf  rotinu.  548. 

IhI 

rntiirrh  of  (i>ee  11aoryo-4a 

IH                         JsQL'iHiTV  III  tnu'lioiim.  824. 

a57. 

tUi).  272.                              1 

I^H                                       iiHi.<  of,  (fintniiiiilicatctl, 

8U. 

oblilemtion  of.  &83.            1 

KAItirOKI>'Bt4I8,  »42,  »15. 
KuratilU.  34$. 

ntiti-Myptillitic  trejttiucnt  in. .%». 

biilKiMi,  K.V1. 

deiidrjtiva   exulc«nins  mycotica, 

«7T. 
ilifTiisa  (HL-e  K.  iiiU'rslitialte).  35!>. 
inttrretitiHlis.  :).'>!*. 

ctKiw'rutivii,  *i5. 

etiijl>»k:y  of,  :tAU. 

proKHohiH  ill,  'ASS. 

eyiiiptoniisof,  UflO. 

trciitiiii'iit  uf.  Mri  ot  wtq. 
malnrliil.  Ho8. 

niyL-iitim  deiiil  HI  tea,  340,  S77. 
Ufuronrtrnlytic,  lt7l  et  mk|. 
par«'iirli%niiiLruRn  (»*■*■  K.  interstJ- 

tiiiii»).";!:>ii. 

plilyt'ti'niilHJ.  ^9. 

tn>atuifiit  of,  ;}AI  etseq,. 

M-rt>fiitouK,  M-TO. 

Kiil>iiivii^ir>nri  of,  !t4K. 

HiiiHTtii'ialiH    purulenta    di«cr«ta, 

aiKi. 
KUppLiniti^o,  364. 

following    orbital     cvltiilltts, 

m\. 

influence  of  inlcrooTBaniiniB 
ill    rauHat  ioti    of,    3iI4    t^t 
seq. 
Hyiiipttiuisuf  34& 

VHM-Ulo«)\,  •Ittii. 

Ki'niptiiK  I'f  coni4»a  in,  !Jo7. 
Ii-wiluient  of.  H-"Ht  et  (teq. 
r,oniiliLr,  iti  trlaucouia.  S7H. 
Kerato  niitliu'in.  :(40.  3ft4.  am. 
K<*r«t(wpc»pv.  74, 
KidiR-v  \w\i'W.  Wfl.  B50.  5«0.  M2,  563. 

.W7.  «i;i.  (!:iiV 
Knnitp'N  <-i[H:ration  for  syiubiepharon, 

l.ABARRAlfl'R'H  KolutlOTI,  219. 

UM-  of  in  t>|iitli*'lioiiin,  S37. 
Laceration  of  i;to)M>.  477  et  »eq. 

of  n-linii  111  <li'I:i<-)iiii«iut.  fiTB, 
liurlirynuil  ulnweN*.  'iVA. 
ill  nil  iiifuiit,  !^. 
iLppuj'utux,   oiiutuuty    uf,   270    «t 


phle^iionotu     Inflamm. 

of,  -ITA,  iHfiJ. 
Bvrinife,  2^. 
I,n(^l')>)lt)laiIUUK  2fll. 
IjAtiiiiin  rribnisu,  3t)3.  &04. 

fiuen.  .t34. 
L4>ad  iKHHoning,  133,  559,  O06. 
Li-echoa,  'iti. 

ill  uiyopin.  100. 
ill  ocular  puralyses,  153. 
Lens,  eryBtalline,  433. 

anatomy  of,  4*1. 
anterior  principal  fuvusoi 
cjLpKiile  uf,  433. 
chiUky  dennHiTA  in,  410. 
cIutiiKC^  <^i>  l^y  iMfe,  4S4. 
vbuiiKett   uf.    in    sceotum 

tiun,  18, 
outlnuft!  (fTowth  of.  434. 
devolopiiieiil  of.   434.  440, 
diHlot'iit  ion  of,  -l^O. 
flbrp.^  nf.  433. 
Ill  KtHll>'^I>lft-  A13- 

luxation  of.  479. 
luxation  of,  in  luyoiiju,  tC 
in«L->iireni(-ii1i«  of.  493. 
optii'^il  I'tmtroof.  13. 
poMurior  principal  focQg 

13. 
HcluroMis  of.  44(1.  440.  454. 
BueiwuBory  litpinient  of,  5, 

427.  470. 
tliifkonlnff  of  cnpnile  of, 
Leutioular  fo^wi.  4T0. 
I^'praof  iris.  417. 
I.<>u<-Mytheni!a,  SHU,  SM. 
Ix'iicniiiH,  348. 

adliiereni^,  31A,  .174. 
Levator  iMilpvbrip.  ab^enraof, 
affvKiicemcnt  of,  9SS. 
(Lniitomy  of,  ^S!*. 
true  action  of.  363. 
Li]Katii(^ntuni  .tJiiiiilnrc.  U, 

{lecliiiiktiiiii,  3ilH. 
Liiflit  pt-rcepUou  in  eataraet.,  4tf. 
wnN*.  SI, 

Ntiviik  on  retinal  arlfrioA,  M). 

Bnbj<««"ilvc  M-nttalioiiH  of,  !J2. 

Liiubuh  cumeM',  A.  2J*7.  341. 

Listing's  rediiceil  eye.  13. 

Local  appltcjitiinis,  iiencral  poubIi 

tiiin  (if.  20'j  t'l.  i^. 

in  Qiuac,  ostlieouplii,  199. 


mvBsr. 
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Locomotor  iitAJty.  M.  «>.  100.  151  162. 

(lefwtive  vision  in.  589. 
Lupoid  (rruwtlu*  uf  lidis,  ^7. 
Lupiiit.  ffitT. 

ol  ronJTUictivft,  iKfl. 
Xitixtttiuii  uf  lens.  4~(j. 
IjVinpluilit!  Gr^tulliH  in  orbit.,  QOi), 
XiViiiphonintA  or  iris,  41  ■. 
I>yiupli-v««»els  i>t  paptllH,  TAH. 

MACt'LA  LrTRA.  5,  50. 

uliiuiK<i^  iLt>  In  retinitlA,  Gfi8. 

coloboiiia  of,  ll"),  ^'^^>. 

luitiur^  L'lmiiiet>rt  Ht,  m  uiuiiDC. 
ftiub]yo|iia,  IM. 

BecoiiUilry,  ITS, 
of  Roniwi.  348. 
UftilnruMia,  2aU. 
AfHuiift.  ill  r4tiiio>'nl  of  Iron  aod  «teel 

friHii  irlobe.  483  (-t  ««[. 
Maltir  hdiip.  ditil oration  of,  I1K3. 
ilnlariH.  lltO.  410. 
Malariiil  kerulittis  il-W, 
MujM  for  iiiotuiiirinK  Htrabfttitiutt,  t&S. 
ilwwie*.  \",-2.  -ia-A.  ;ii.t.  ."iiiii.  WW. 

llwiwurwun-iitu  of  K'olrt*.  2. 
MtMrliaiiiuid  exerct»f  of  ocular  muscleB. 

M(!Kn1o|>lithfLlinUM.  703. 
Meipilojisiii,  -WI.  571. 
Mi-Kriiiii'.  ri4(J.  IKf*. 
Meitwiiiiiiui  gliindH.  S2.<*.  380. 
Mt^uil^niiiit  ]LiiiiltLiL«  interna,  543, 

pti]iill(iriH|H'rM!veraii«,4(^l. 
MoiHbrHiii*  in  iniiiil,  iVfi. 
MeniiiK-i'i".  IM,  41)3.  J?3.  5f»,  538,  SOfi, 
WW,  (JIO.  on.  UJ^l,  (Mi'.  U50,  (5r!0, 
(•III. 

ftilliiwirLi:  t'riiiolofttiou  of  eye.  ijWi. 
M('Ti-tiu«l  iliwnliirK,  .%*>,'(.  555,  5'59.  560, 

Mcnrut  blini]iH>K)s  (13!),  688. 
5lctftui«rptK>i)»itt.  H»,  «ao,  .io4.  555.  571, 

-">77.  5j<(>, 
^etre-iui^le,  188. 

Lanilnlt'ii  iiiK>tho(]  of  eninloyino', 

18«. 
priiiiiijitii:  value  of.  180. 
Micio-orgiinifttriH  in  cometiJ  suppura- 
tion, A47,  HlWwt  iwq. 
Microtwiu.  531.  5T1. 
Miin-aliit\  Tv!,;.  ip(M. 
Miliarv  aiieiiriitniit  of  retinal  Arteries, 

Miliuui.  -2»8. 

Jliti^iiTfil  «l(ck.  302. 

Molxlitv  of  eveji,  riej^reeof.  183. 

>lolliiHci]|]i  eontafriniiutn,  2D.t. 

3loi'l)i4l  jjrowths  of  comi^a,  :tOI. 

Multi|ilt^-  x'IfruMis,  -UU. 

Muiii|Ks,  T^m,  Or»il. 

Miisivi'  vntitjuitee.  fi«,  471. 

MiiH-ii]iis  InchryiualiH  poAterior,  2S8L 
J       llydrmitis.  401 

K         ill  euuuiiiiiriuu  of  tutiilus.  4<1. 
■ 


MyiJrijitics,  tfUiiunU  oousitleraliuu  of, 

aiMct  Mtcj. 
JlytflitiK.  m-nte,  600.  614. 
Mvupiti.  UO. 

axial,  W. 

benign,  04. 

raujws  of,  Ul. 

t-oiiuvriiitiil,  03. 

dollnillon  of,  67. 

du^  to  iiinaniinatory  tuiA  d^;eti- 
emtivt;  cliiin;n>«t,  IRJ. 

enforced  rettt  in,  106. 

frequentry  of.  01. 

fun>cti'>nal  (liHttirKancM  in,  M. 

trt'iiuriLl  In-atuiujit  of,  lOtl. 

in  ruliirai^t.  4'll 

iiilliiioiiiittory  slat;^  of,  107. 

tiiBu^iK-**  of  fortn  of  cmniuiD  In 
prodiicintr.  ft2  et  seq. 
of  oi-ular  m(iM:i>eii  In  prtxluc- 
ing,  W  vi  oof  |. 

kinds  of,  00. 

maliiruuit  M. 

mitaiiH  of  dingtiosiK  of,  101, 

monofular,  (M. 

ophfhalniowopio  appearances  in, 
M.  5!{0  et  t*»Hl. 

patholoR-ical  anatomy  of.  M. 

|iri)(;tH>siH  in,  100. 

prujibyliixiH.  101. 

nwliiif  <if  I'oriK'Ji  In,  00, 

»!lLTtioii  of  tflu^t^  In,  104. 

trcarniont  of.  HW. 
Myowd,  401  ft  nw). 

Ptioloiry  of.  403  et  suq. 

[laralytir,  41)2.  et  fnf\. 
Myntiiw,  funeral  cuiiiudBration  of,  210 
et  seq. 

>'.KVI.  2!jy. 

Nasul  diKiinlfnt,  166,  lOdt,  376.  300. 
duct,  iMtvoid  obiiitructton  of.  381. 
Htrii'tiire  nf,  277. 
Ne-hulft  of  nirnen.  !MH. 
N«undKla  of  llftli  nerve  (see  also  Cra- 
nial niT\x*  k'sionsl.  154.  186,   iwt, 
ai.V5]3.  517, 
of  flflh  nL-rvu  iu<  u  caune  uf  glaii- 
coiiuv,  513. 
NeuTfU'itliPnia,  m\  IftO. 
?feuritisoptii-a,  -*ilW, 

albuuiinurira.  568. 
anatomical  charocteriitlee  of, 

\m. 

a]>op]e(>ticii.  003. 

aiial.  618  et  i*n|. 

draiN^-ndena  .'.!)0,  601. 

etinlo^^-  of,  mi\  rt  wq. 

f  I  )I1(  rwij  IK     fntrial     erVHineloK, 

««0. 
followlnieitiyelitis,  raMof,  114. 
h^riiorrliauloit,  il03. 
in  ncntp  myelitis.  «00.  014. 
IntluDiLCir  of  fccnns  in  proiluo- 

rion  of,  61(1. 
Inteivtillul,  6l>l. 
pathotri'iic-JB  of.  BOO  et  acq. 


iyv£s. 


NVoritia  optica.  pniKiinnta  In.  «11. 

rHiTo-luilbnrli*,  SOT,  fl02.  014  ct 

ret  ro-bul  burls,  acutv,  vusuf  uf, 

CIS  et  een. 
n-tro-bulbariit,  chronic  JiiUniii- 

maton-.  Oil. 
n.'tru-LtiilharJs,  colur  (•onUniia 

In,  015. 
retn>buIl»nriB,  etiulci^  of,  017 

<-I  wt). 
retro-buLbaris,   nrocnosis    in, 

017. 
retro-bulborU.  rlttti;    iwotoiua 

in,  litO. 
rptro-biilhftplfl,  sjinptoms  of, 

cm. 

relm-liulbtiriB.  tosic,  017. 
rutro-bultiariM,  inuitiiiMit   of, 

017,  Ql». 
Biibjectivepymptoiusof,  008. 
Ryphilitiw,  (112. 
treHtiiieiit  of,  iJ12. 
NeunviMiniivtic  ki-nititiA.  371. 
Nfimin-tiiii'tiA  5il»,  Wil. 

i&lbuiiiirLurU^A  fullovpd  by  colloid 
(lf[KH>itK   in   iier*'e   mici   retina, 
MH. 
pifniicntn.sn,  fV7.V 
Neiinitomy  ill  farial  tic,  200. 
l^tKbt  bljiidueee.  (1^0. 
NftmtL*  uf  silviT  i\»  an  uutiwiitir,  313. 
ill  f^ciikorrhcal  ophthtuiuia,au?. 
KutHH'ula  of  f'lrnvtL,  w. 
Nun-illun  tvf  iflubL',  10. 
Nyiit«Ji(i)m.  ti4». 
^ybtHf;iiiii)i,  101. 

(.'omplicatloiui  of,  IC3. 
etiuliih^-  of.  103. 
horiroiilal,  104. 
in  i»tr»ltiKitiiiB,  IT3. 
treatment  uf.  liM. 

OHltqI'K  illiiniinntion,  3.V 
Obliu'rntion  of  lm>hryiuul  eiao,  DSL 
C>{TlnHi<m  (if  pupil.  40w. 
Ocular  luusclw.  i:iO. 

actidii  i>f.  1^1  el  siHi. 

nnatomy  of.  i:W). 

WirlicjU  r^'iilrt'R,  t.M). 

(VUHM.'  «>r  ncrxc  fibrpe  to,  140. 

npnc  fliijiply  <)(,  131,  143. 

nuclei  of  nr'fKin  of  itorvoe  of, 
14.'i  vt  t#q, 

phywulojo'  of.  130,  1S2. 

eiMLSiu  of,  iflO, 
OculOK>rl>ital  fa.<icin,  anntomrof,  ISS, 
:m.   , 

fuiivtioimof,  IM. 

iiillaitiuinriun  of.  003 
Oiwicitiw  ill  vitnNiiiK,  4T1.  472.  537. 
Opaeitv  of  t'ornea,  :M.\  347.  37J». 

ui'IIiqiIh  i)f  (iRtertinK.  847,  848, 
H7II. 

trwntinent  (if.  37n  vt  j*<i. 
Oim(|Uu  norsv  flbnv.  Mo,  '>W, 
OiK-rutiiit;  iiuutk,  317. 


Opomf  inUK,  ^neral  Pern. 

iijj.',  3ir,. 
OpIitiiHliiiiM.  ('.•iturrbck-rheu 
irviLtnicnt  of.  ^0. 
iiiitfratoria.  Wi. 
iitiimfLtiirUMi,  21)7  et  M»q. 

etioiwv  of.  aw. 

dunition  of,  am. 
prophylaxis^  Wti. 
|)rupli*\  liuiii>  (Cr«ie).  300. 
staUi<t!oK,  Hut. 
8yiupiuiii)«  of,  31»7  ct  aec|. 
trealiiieiit  of.  Siw.  smt  ft  i 
ulcerHtion  of  ouru«u  iu.  i 
uwof  ieo  in,  80] . 
tarsi,  aK>. 
Oi>litHitliii»iiiuliM-ia,  4S«.  433. 
OplitliuliiiuuiutvrtJuvaliuiil  Sch 
1-21. 
lut-thiHl  iif  UMiiti;.  122. 
use    of,    in  dctwiioii    of    co 
opiu-ity,  ;i4M, 
in   dL'tcnuiiiiiif;  a^tiKUia 

ti9.  lai. 

Opiitlmliuupletria  exterua.  I4tt  ei 

Illt^TIIJI.   HIP 

opiith»iiiiiwf<iiM>,  an, 

as  all  optometer.  73, 
iHn-i-l  iu<>tli(H]  nf  UHfiig,  !tn. 
(fcnfrnl  (Im-otion  for  use  of. 
iriiiinsTt  iimiliiMl  of  UHtnir,  40, 
ure  of,  in  detenu iniiix  R..  W 
varietiwof.  4;i. 
0])lillialui<)M.-«mir  picture,  44. 
Optical  axils  U. 

pent  re  of  «>rnea,  13. 
uf  leiui  I>1. 
OptivchisKiii,  .'iWiet  wq. 

iirrruii:piu(>iil  of  fibres  li 
cTtLtMintf  flhrv«o!.  .W7. 
dirw-t  fibn-i.  of,  .V*7. 
HUppl(-UH>nljir\  llbres  of, 
iliM-,  aiitiltitiitcally  ovul.  12*i, 
apiMtrcnr  etoriKntlori  of, 

tt^iimtiHiti,  71,  120. 
<M)iiki'uital  alinoriuitieA 
moDoc.  aiublyojiia,  KM 
ner**e,  WO. 

juiKiiiiuof.  RfT. 
nnntiiuiii-Ally  iiiiNihaptrn 
niiiitiiitiy  luid   pliVMob 

ftiiouialifbof.  113. 
atrophy  uf,  31. 
ntropliy  *\uf  to  xpinal 

atrophy,  ctlolog^'  of,  6S3i! 
nlmphv,  f rom  fvrcliml  c 

024. 
aln>|il]r,  in  chnroiiiltiK 
atrophy,  tnorbfil  anntot 

atrophy,  ophthalnioivop 

lM.'Amnce«i  in   «-?i 
atnipliy,  pr. 
Rtnjpliy.  M 
atrupUy,  s>iii£it<iiii 
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^rOptio  nervp  atrophv.  treatment  of. 

Orliit.  h(>iiiorr1iiu;p  into.  OTTi  pt  acq.                ,  ^^| 

■ 

lyntphiuir  f^rowthk  in,  fHKJ.                           ^^H 

^B                capillary  <>on);«((tiun  of,  XiT. 
^M               mtuboma  uf  filifutlt  of.   113. 

LiHMiius  tn^wtliK  in,  (MQ.                                 ^^^| 

|KTit»titi»)  of.  li.'^fl  E!t  HI>q,                                           ^^^B 

B 

phk-i^noii  of,  ii-^H  ft  »(si.                        ^^^^B 

^H                coii^nital  dHf<*et)i  <if,  <*>Wt, 

txvoiidary  ki^'^^'Hi!'  in,  flTS.                      ^^^^1 

^H                roniipctive  lisNiic  on,  ILS. 

tumors  i)'f.  fliW  et  vtHi.                                ^^^^M 

^H                courM-  »f  flbrvs  of,  ^94. 

difTwL'titial   diatrnoxitt  of.  W-'t.              ^^H 

^H               ry»tiR  Tumor  of.  tMt*. 

pr»;n>ot«is  in.  (i'JU.  (ITlt.                              ^^H 

^H               iliiiMiww  uf,  otH. 

xymptoniM  of,  tilVl  et  xeq.                         ^^H 

^H                diitteiitiuiiH  uf  HlitJAtb  ot,  604, 

tn^atmcnt  of.  ti*^  et  mh].                       ^^B 

H              ino. 

wound.'iam)  tnJurit'Aof.  (IHl  at  acq.             ^^B 

^B               distrihutinn  or  fibres  of,  Inret- 

treiitmeiit  of,  iMfL                                      ^^1 

^1                    inu,  Adl. 

Orbital  veiii)i,  thrutiibosi!i  of.  003.                       ^^B 

^1                fHM-iruli  of.  *)9:t. 

Orttiupboria.  \iii.                                               ^H 

^H                hoinorrhfii^  into,  nn8. 

O)«sfoii^  ^rowthH  in  orbit,  (t(SG.                             ^^B 
Owtitlratii)])  of  rltonjiil.  .'i41.                                     ^^H 

^H                ]i)'[^r»>iiiiit  uf.  I'l-^T,  M)7. 

^H              liiti-r-vuiritiiil  f{iJU't.>  of,  504. 

0:4teuid  ob'.trU'Ction  of  iiumU  duct,  381.             ^^B 

^H                inrm-iK-utAr  [K>riti(>ii  of.  oli:i. 

OtJtiK  tiiodia.  tW,  fM)H.                                            ^H 

^H                leHtoiutuf,  in  fmctuniiuf  urb^it. 

Ovarian  diMeiuieh  (m^  oIho  Menstrual               ^^B 

^M                   0k5. 

disorders),  lfi»,  55^.                                             ^^1 

^H               fiioFhiil  anntomy  of,  fisn. 

^^H 

^H                nuuilx-r  of  lSbrt>H  in.  ■'>I14. 

PAi.rRiinAL  li^mpiit^  233.                              ^^B 

^B                opoquv  luTVH  libreti  of,  59l], 
^1              orhitnl  portion  of.  Ttiv2  ft  »uh|. 
^B               fthrath.lifiiiorrhoffc  into,  5IKt. 

Fana):''  Kr>|titi(irr.  £l'i.                                                    ^^H 

PtuiuuH,  -lift.  ■147  isoo.  Korutttls  toscq-             ^^B 

loRAl,  a-IA.                                                   ^H 

^m                MtrRlcliiiiu  of,  in  iitn>|>liy,  l!^. 

wra|)iitK  of  cortieA  in,  SSH.                             ^^B 
PaiiophtliiiliititiB,  eviscrerallon  in,  001.              ^^H 

^H                tuiiinrv  of.  (iGIi  et  8iM|. 

^M               wonmlti  of,  (M7. 

folUnviiij^  >ci)ut<»rJEatton  of  <:ornonj              ^^H 

^H         neuritis  imw  Neuritiii  optica),  099 

1(70.                                          _^^H 

^H                                  Kl^l). 

orbifil  cellulitis,  mU                         ^^H 

^B        impillu,  l'OIhkhHjvc  Mkhhooii,  Q9fl. 
^B  Optleo  c'iliu.ry  luMirwtoitiy,  4!"';. 

Incision  of  glob«  ill,  001.                        ^^^^M 

Mip^inrntiva,  MH  ettwq.                         ^^^^| 

^1                 ill    Hyin[in.llii.'ti(;  oplitbuhiila, 

PapillitiK,  >*iSllt  el  NiH^.                                        ^^^^B 

■                     4tMi. 

ctiolotO'  of,  U0<]  et  xeq.                                  ^^H 

^B  Oplniiietf>ra,  voriptim  of,  7S. 

Papillu'imix-ular    bundle,    coarse  of,             ^^B 

■  Om  ttPrmta.  5.  4'^7.  544. 

^^1 

^M  OrbirulnriH  iiiuHc-le,  uoatotiiy  of,  326. 

Papilloiualn  of  lids.  3»8.                                   ^H 

^K         pal|H>bitruiii.  iiurvL'  supply  at,  146. 
^H               pjinUy.'4t.7i  of.  '^1  ct  tteq. 

Punu:tint«wi8  of  t-oniiMi,  334,  ftTA.                    ^^^^B 

tn  conii^al  oorneA,  :)8&.                        i^^^^J 

^B                  xpiiAiii  of,  2-19. 

^^^^^1 

■  Orbit.  fi.%i. 

111  M-ivuH  Iritii*.  4l>t.                                  ^^H 

^^          iiitatomy  of,  iV\ii  et  M>n. 

in  mi  )pnmtive  kerarltiA.  IIAI,               ^^B 

^1         aiu-iiriitiiiid  nwellinKN  m,  073. 

in   u  ceratJoii  of  comna,  302,               ^^B 

^B         Hiitfioiimt^i  of,  ICl-l  <*t  tn*!]. 

^H 

^M         bktoiiy  •■vditJt  of.  Wt-V 

PnmlexEti.  088.                                                          ^H 

^B          rnvcriioiiH  tiiniorx  of.  't'Ut. 

I'aridlax.  T»,                                                                    ^H 

^B         eoijut^nitnl  iiiniroriimtioD  of.  679. 

Puralyfis  iw^  Corcbnd  lioiuurrbut^).             ^^B 

^m                et^nitiK  rVHU  of,  ti6A. 

of  ae^'oiiimfxlatioii.  i>4.                                    ^^H 

^m         CA-llrulromata  of,  UW. 

of  nftb  nerve.  :]7I,  »74.                                  ^^M 

^1          ryKticfn-i  jti,  OUo, 

of  oi-ular  nuiM-Ieis  137.                               ^^^^H 

^B          ["yNtii  of.  'W'j. 

bilateriL],  ir>|.                                        ^^^H 

^B          ilis«'AM>.'4  of,  iKH, 

('4^-rt>)mil  ori^n  of.  140  et  Heq.           ^^^B 

H          i7<>hitioi-o<^i  in,  (IGTi. 

oiin^iiital.                                                  ^^H 

^B          f:ii>i-lt(>iKlr<iiiiHt,i  of.  Add. 

differential   diaunosl8    of.  150              ^^B 

^1           OpitlH-lioiiiiiUL  of.  iMtH. 

^^^1 

H         en^'Mile  ti]ii)on«  of.  tittd. 

duetobn^al  losion!).  llSOetneq.               ^^B 

^H         exeiit<TiLti<iii  uf,  (171. 

(lu«  to  iH-bital  leejons,  191  et                   1 

H          fatty  titictont  of.  DIM). 

SOQ.                                                                        J 

due  t^  Hpinal  Itwinns.  191.                 ^^^M 

H          flbnitm  tiiniorH  of,  flHfl. 

H          foreii^ri  boiliPH  in.  (W7  fit  Beq. 

due  to  various  cauwA,  iri3.                 ^^^^B 

^1                   i-jmex  itf,  *WH  et  neq. 

etioli)K>'  of-  144.  Wl  et  mK|.                    ^^^| 

H         fracturvuf.  47H.  0!<:).  t'L  eeq. 

frri'ifuliir  iiiovenientH  of  eyes              ^^| 

^K                  CAHO  of.  UM. 

111  Isolali'il.  t43.  14V.                               ^H 

^B               cerettra]  vynkproniii  in,  0)^. 

miihtple,  14^.                                             ^^B 

^V                 optic  nervu  lenions  iJi,  (U^y 

nuclear,  symptoms  of,  149  et             ^^| 

8efi.                                                      ^^B 

PonUyElB  of  oriiLar  mnarlea,  peiiph- 

wml,  1Q3, 
(irtiummN  iii,  lUO,  153. 
n-cnrri'iit,  Ifth 
ri'Utivi- rr»im*'n<*y  of,  us. 

i«-iiiVt'«tiB  uf.  liJ"  el  sw^. 
A)'phiUtiL%  ttm. 
Itmtittiwnt  t<t.  ina. 
of  (irbinuliu-U,  361  et  i<eq. 

rrfihilnl  rit-rve,  syiuptoniaof,  143. 
PftTt'til*  of  Eu.'i^oiumuantioTi,  114. 
Pan  nun  iiliiwta  of  ciliary  body,  4S7. 

tilimtu  of  luliurr  body,  M7. 

Penipbigus,  S^i. 

P).*ni?i rating  wbiuids  of  ^lobe,  i&i, 

l^ri meter,  3.i, 

Perineuritis  .'.09.  W3. 

Pt-riiwiitiK  iirbilJH,  OM  et  eeq. 

JVrivitsculiti!*,  U-^S. 

lVru3.it]e  uf  byilroifen  on  tu  actiscp- 

tiir.  illK*. 
Phlfhiti»,  itifl. 
Phii?piiioTi  of  Ii.i.  '^a. 
uf  orbit,  rt5Het  seq. 

ildiij^-r  III  vidf'n  in,  flfil. 

pr(i|?injsis  ill.  Will. 

trpiilnioiit  of,  WJO  et  Mjq, 
PIilyi?ti>railap  coDJunclisitis,    333   et 

kiTHtitlH,  :Mt(, 

tiii'atme'rvt  of.  351  et  seq. 
PhoKphfiiiBn,  82,  5*1, 
T*ii(»sphuruti  [KHsoniue,  5JW. 
Pb<Jt(i|.hohia  in  nivupia,  LO8. 
Piitlnfinrt-'iU,  ■S.W. 
Plitlii*i,>=  Ijtilbi,  374.  43*.  537. 
Phyhiolouy,  (TPneniJ,  of  pye.  12. 
Pigitictit  "cHls  ill  vilretius,  473. 
ttejreuenititti]  of  retinn,  573. 
depoailH  followiiij-  retinal  henior- 
rhuRP,  554  et  seq. 
in  I'oniea,  !J45.  " 

of  iris.  3£lO. 

|)iifc'lU'H  on  ponjunctivtt,  330. 
PilJiirR  of  irw,  WH. 

Pilix»r]mie  in  a<>conuiiotlative  aetbe- 
nopia,  1H7. 
in    i^utv  and  rheHHifltic  intJalii- 

luHtipns,  290. 
In  TriiiNouIiir  lUiitbenopiji.  lOfl. 
in  Jjjtirnlyiiitii  and  pureiiiH  of  Hcroiii- 

iiKxItirinn.  ^3-">. 
Ill  .Mibrf'tiiiul  efTLisiiiii,  230. 
Pinre-dseaux  of  Wecker,  451. 
PiriK(i«*ulj»,  330. 
PJiik  evf,  ■2\>± 
p]a*-i(iu'H  dJ9P.  V24. 

in  det(*ctiori  Of  corneal  npiic- 
ity,  Si>i. 
PlaBtiL!  surjjery  {ttee  Blephftroplustv). 
241).  ■ 
KPUf  ml  niles  for,  24li  et  peq,   ■ 
reitioviil  of  cicatri^iiB  in.  S47. 
shrinkitii;  of  flaps  in.  ^7- 
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ciiuiry  urteri 

conituis!-ural 

eltu^Iic    lamb 
343,  347. 

prijici|)al  foe 
of  lens,  1 

wlerotoiuy  i 

evnechia,  40! 
Poulticfs^  2-Zi. 
I'owfEer  burns,  S 
Pri?(ina[n.y,  5tJ0, 
Prelufhryinai  aX 

tuinar&,  285. 
PrtfiibyopiA,  59, 

u»e  of  iflus^ie 
Pn^fisiire  l»ku<ia( 

ftelcra,  3MW. 
Primary  i>a«ttioi 
Pri  suaal  io  effect  ( 

Prisin  holder,  IJ 
of  Cpfttes.  IW 

Prieiiis  after  ten 
tOIirenieDl  a 
elTect  of,  ID 

pj'ijinasticti 

cles  with, 

iu  correction 

in  uiyiipiiL,  1 

iji  ocul»ri*ai 

ill  ti'i^tiiniroc 

in   rrejvTnien 

ijopia,  200, 

"Prgbe,  Hecker'ti  ■ 

IM'rftiraiwi,  S 

blr^ein],  of  ai 

bet  torn  of 

Theolmld's  ! 

Webei-'s,  2T8. 

Wmianis  'H 

Probt*.  (lirepiioi 

fftlBo  ito-tsa^ 

in  dacrjo-t'vt 

Prolapse  of  vitre 

Prolapsus  iridis. 

Protection  of  eye 

IVjtt'Otive  g^ln»»e 

Pnjthfsis  CH?uli,  t 

Pseiiilo-frlionia,  4 

Ppyebi".-  lijindnea 

Ptery*ritini,  A^ 

cnissum,  it^S. 

danpsT  of.  in 

447. 
eff<H't  of.  on  < 
patholopv  of 
teniit\  S.^. 
Iretitiiient  uf, 
Ptosis,  1411,  203. 
duet<iditiea8( 

26.'). 
etiology  of.  2 


PuliDonary  diwaw,  W3,  tii'. 

IPulaatiJiK  esop] il lialtiiiiiik  fi74  et  seq. 
ciwe  or.  c;c. 
<lifrt>r«nttal  diat^uosis  of,   679 
I  prognosis  In,  077. 

Tr»>ntinent  of.  BJ7. 
Palnation  of  arteries  in  ulaueoDUk  0O4, 
510. 
of  retinal  arteriea,  445. 
veriouB,  545. 
Pulviiiiir.  586,  5^0. 
PuiictA  liu-hryiiiiLlia,  235,  270. 
Punctiiiii  proximuiu,  18. 

reiitoTuut,  18. 
Pupil.  Am. 

action  of.  BBU, 
artificial.  *«. 
connen^iiiLl  nctfoii  nf,  400. 
roiitrnT'tlon  of.  :Mt  et  Bwq. 
dilatAtiiiji  i){.  KW  1*1  seq. 

in  If  laucoiun,  500. 
exc]iif«inn  nf.  -KdJ. 

frr<H;nip>l>  hue  of.  in  elaui^oma,  806. 
influence*  of  oerviuiU  »ytupathetio 

on.  4i)d. 
in  Tiiyopln^  100. 
nif  iiilinuie  in,  409, 
tuiiime.  of  tubee.  403. 
ofcluflion  of,  4110. 
riiftd  contraction  of,  after   blow, 

fUli), 
»iw'  of,  -MX). 

flp.-uiiiiocl  lo   contr(ii?tf on   of,   otter 
iiiiiiritiK.  47H. 
Pupillary  adhfKions,  4f«,  4O0. 

niembmne.  -IIM. 
Pupilo«-opv,  7-1- 
Purkioje*"  MU«KeB,  17,  434,  43(3. 
Pub  in  vitreous.  471  et  Kfq. 
PuatiiljirnphthAlMiliv.  !f-'iit. 
Pywiiiia.  IH!I. 
Pyorrhea  (see  Cnnj.  purulentii),  2&7. 

Qt7i:iiyR,  lanz«  dowH  of,  in    herpes 

£0«teroplitlialiiiieuH,  i^id. 
eoluMon   iti  diptillu'ritiu  conjuoc- 

tivitia,  au. 

Ratibit.  triLtiH|i[antatioii  of  conjunc- 
tiva of.  308. 
Rarhllic  t«otli.  Mi. 
Badiatinf;  vii^ual  fibres  of  Gratio]«t, 

589.  5111. 
Radix  deHwndeiiH  (middle  fillet),  080, 

■■Sftl. 
El«i  nnrleu*.  148, 
Befraction.  IS.  16. 
emint  of,  67, 
iDdcx  of.  12. 
Befractivt*  errors, 'Porrwtion  of,  in  mns- 
culuraetlienupia.  190  el  ooq. 
dia^nw^le  of,  (iu. 


Ki.^fcrfwlve  rhnngw  in  oycUiis,  4S1 
Ketina,  r.42. 

aiueiiiia  of.  \Ui. 

ouurxe  of  opti«  uerve  Obree  in.  544. 
cyfltoid  depiiicmtion  of.  U8.  578, 
detaelnueiil.  of,  IKt.  5711  et  8et|. 

dtitK-'uenitlvti  cliirngM  foUow- 
ln»r.  578. 

diitfrnfi-iia  of.  5TI>. 

etiolo;ry  of.  571^. 

foUdwed  by  e&taruct,  583, 

irideotomy  in,  53, 

iHi-eratiim  iti,  .'(TW. 

patiio«fueoU  of,  57». 

prognosis  In.  5N0. 

punctniiR  of  !inc  in,  581. 

tension  in,  5S0. 

trentiiient  uf,  lOS,  580. 
diseaaea  of,  545. 
epUepsy  of,  540. 
fatty  do^'iiuni^tlon  of,  665. 
hinL-riunf^  of.  21. 
KliotiJH  of.  5rt3. 
SoRiorrtioife  into,  55^  et  seq, 
hexaiT^^nalpit^nt^nt  cells  of,  543. 
hyi^eneinia.  of,  545. 
hvperajBthwia  of,  640, 

liTsterioiU,  041. 
inipauwent  of.  in  myopia,  07. 

la>'er»i  of.  5-13  n  seq. 

tiiiniit«  anatomy  of,  ^M3. 

o^'deiiiaof,  in  myopia,  W. 

rupture  of.  477, 

Htmcture  of.  81. 

atrumouH  deposit  in,  585, 

use  of  pUocurpinu  in  dvtuchment 

BctinnI  ann'stliesia.  11)7.  680. 
art«rii*H,  (itiliiatioii  of,  5441. 

XtKiii  of.  540. 
tion.  itiolation  of,  551,  066. 
cpitlieliuni,  51. 
livniurrlinjfe    tut   a    ]>rvcmm)r   of 

fiitruoeular  tumor,  554. 
vessels.  nnenrisiriR  of,  5ii:i. 

emtxiliKni  of,  -M^et  8e(|. 

miliary  aiienrisniK  of,  556, 

obliteration  of.  ii.5.5. 

throiiilxiBis  of.  548  et  Meq. 
RetlnltJg.  556. 

albiiininuricA,  ,500  et  neg. 

development  of,  .WT 

etinl(>tf%',  W4. 

patliulouy  of,  504  ut  euq. 

proKnosIs  in.  563. 

treatment  of,  567, 
apOplectiea,  -YVl  et  seq. 
cfiFUiReHat  maculji  in,  558. 
ci  renin- pajiillarl^.  oiKl,  003. 
cireiitiiwnjitn.  57!, 
etiology  of.  "irt. 
irlyeoburiea,  .'HW, 
leiacorj-t.hieniiL'a.  580, 
miir'kerel  "ky  h|)| K'jiranre  in.  558. 
vphtiiiUiiiosuopiu  uppuarauccK  la, 
M7  et  seq. 
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puiir1»t.>iL  nUii-M^ihs,  ATS. 

pm-nWht,  .VhS, 

sliiiplvi.  tfOO. 

iiytLtptotcihiur,  <VMlet  «eq. 

«ytihiUtioj(i,  ^VW  ft  Bw,|- 

typeeor.  W"  wl  at-q, 
Iletiiios«)i)y.  74. 
R*versibU'  MiM^etni^lp  fmine*,  4f!9, 
RiicuiiiJitisjn,  «4,  l.j-2,  iflj;.  410. 113.  414, 

^VI,  KIT.  (liT,  tWtf, 
Ring  WotMlM,  671. 
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SAtMTsrn    lni4)>lon  In  olons  comee 

wrpeiM.  sou. 
Sanoiuft  of  ohunuii.  ASH. 

of  conjunctivtt,  aso. 

erf  iris,  417. 
Scfll^iini:  thP  llilB.  34.'>. 
Kt-&rirLoi.tioN  ill  injtiorrhxBal  ophthal- 

ill  tnu^lnmui,  3SS. 

ScAT\ni'«  niiil,  £91. 
BchlT'mvrV  I»*t.  TV.  IISI.  !i8H. 

TtHjiiisucrd  lumJilicntion  of,  7fi, 
lib.  iisft, 
Schmidt- aiihiitt'f'B  Hiotilflcatiou  o{  iii- 
d^rwt  method  or  opliUmiuioticopJc 
exatciinatiuu,  ti. 
Solera,  3tt2. 

uiiattiiiiy  of,  803, 
rupture  iif,  477. 
Btftphykiiuik  of,  1385, 
Scleral  ring.  .514, 
BcIeriiLs,  ii,  mi  et  seq. 
Bolent-keniritift.  SOU  et  eeq. 
SclemiBin  of  coriieji,  34.%  aSB,  S7S, 

of  leiH,  440,  44(i.  454. 
tk-'lerotniii^'  as  a  uieaiks  of  reducing 
Te>n9iOli,  234. 
ill  gliiucoiijo,  'Ad. 
in  ftiiith  ylouiu  uf  sclera,  S96, 
Scorbutus.  GSO. 
tjcotoiiii),  a  I. 

^N<ilut«.  ill  tositi  amblyopia,  6l&. 
ceutral  color.  SJ. 

c»It>r  in  retro-bill  bar  neuritis, 

61.-. 
color  in  tosie  aiiiblyopio,  81&. 
for  rwl,  ITU. 
in   atrtiphj-  frrvin  spinnJ  cord 

Ifsion.  0^-1. 
ill  ^lauc'uiim.  riUUi). 
followkig;  retinal  heiuorrliage,  554 

ct  st-q. 
in  Bvpliilitir  retinitis.  671. 
Iie-pative,  571. 
jianu'eiili'ftl  color,  CIS. 
positive.  h^7l. 
ftciiifilljicis.  IKIS. 
SofApiiig^  q(  coru&a.  Id  vafieuLir  kerati- 
tis, 'i-'}'. 
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W7. 
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Statidtics  of  e; 
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H       Rtrabifiiniiii,   oonveifKnt.   iiwiIiimI  of 

Bymjiathptli^  tnHitinmatlon,  gpAsm  <rf              1 

■                        n|x*rntituc  for.  177  oT  i^cq. 
^K                      iiuiiihtT  of  uiK-nttioiiH  ij«H«»- 

A,  in.  Ha.                                               I 
HviiipNttiiH  of,  490  et  oeq.                     ^^1 

^H                       sarj'  111.  17T,  17u. 

Irritritlon.  '4.'«4.                                            ^H 

^H                     operative  tnmtiiitittit  uf,  l*ti. 

xviiiptoiimuf,  4B0.                              ^^H 

^H                   trentjuciit  of,  l>o. 

kprnfitis.  4V-J.                                         ^^H 

^H              ooiirsp  of,  1  mI. 

neunr-rptiiiitii«.  481.                                  ^^^| 

^H             (lefiiiUiuti  uf.  106. 

upbtliubiiia,  488.  703.                             ^H 

^H             ilountuiu  VLTifeiiH.  18>1. 

ttfter  i'Xtraction  of  cataract,         ^H 

^1             dlvfrK<*rit.»<lvaiicr'inentorint«mi 

411.'..                                                             ^^ 

■                 in,  \m. 

^^^              in  H..  \-.\ 

n«en<'V  of  cenuB  in  pivpnga-              1 

lion  of,  in.                                    ^J 

enucloution  jn.  404  pt  eeq.               ^^H 

^^^h            inM.,  OU, 

^^^^V             owmtioti  fur.  ItK), 
^            Dowlens'  Uieury  of,  108. 

eIioli>^-  of,  4KN  «t  it«q.                       ^^H 

excision  of  stump  in.  400.                ^^H 

^H             etiology  uf.  \m. 

exiierintentJil.  41IK.                            ^^H 
fonoMinK   h^r|te.K  roster  oph-          ^^ 

^B              luengtitviitecit  of  <Hi»Rhberg),  07. 

H                           (frflTKlolt),   I<t7. 

thniiiii(^ii4,  4!':;;.                                        J 

^H                   on  niu|]»<,  IKK. 
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^H              nioiiulatfnil.  HIU. 

^H 

^H              uiUM-uLar  c-uiiKL>s  Tor,  tdl),  ITS. 
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^H              pn.nilylkM]s,  KM. 
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■ 
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^H 

■ 
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^H               sripfuiii  wrKt-iiM,  185. 

H             UM>  of  tfliLM)<c->'  in,  179.  liO,  1B4. 
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^H              vamtipa  4»f ,  Hill, 

protrnosiK  in.  4r<U.                              ^^^H 
trfHliiiPnt  of,  4!)4  Ct  SCq.               ^^^H 

H^       fitricture  of  iiiu«i!  iluct,  S77  et  seq. 

H        8trii)«(l  kemtitiii,  4(VI. 
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H        STniiiKMiK  niihttuUniiii,  S60. 
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^m           niiiMcoiir.,  1711. 
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H               tviuk-nii-Ms  !)7. 
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DEt<CIUPTlON  OF  CHROMO-LITHOGR-\PHS. 


Fia.  1. — Normal  fundus  ocuU :  modemte  decree  of  pijnudnt.    Jaei^er. 

Pig.  a.— Atrophy  of  optic  nerve  and  retina.    Jaeffir,  PI.  x.,  fl|;.  M.    Man, 

Sj.  ^'o  |H>n*('ptioii  uf  liifht :  (»ilim>  i>bM!un>.  Hiui  frLigut-'ut  ami  R-'vcrt*  lit'ud- 
auUHK,  rcpfULtiHl  attaokH<if  iiiteniiitteiit  fever.  Hliiultitvw  withiu  nine  iiiimthH. 
Uisc  sli^litly  excavated,  color  (CTa>isli-ffre<'n.  texture  itomewhftt  opnquo.  Reti- 
nal arteries  very  mn&ll,  wftli  tluckcu«<l  wmIIk.  vpiiut  UiHproporlioniilely  lanco, 
and  botli  tb«y  and  the  urterimi  bordered  with  white  linen  of  eonuective  tiniuie. 

Fig.  a.— Neil ro  retinitis  apoplpctira.  Jn^der,  I'l.  xlv,,  ftj?.  fi.V  Man.  TA 
V  =  pi:*rcc-i>tlon  of  lijflit.  Trouble  of  ^ight  Krioliinlly  eoiiifn^  on  for  months, 
(frew  suddenly  worse  witliin  a  week.  ju«t  rewtvered  tmm  drliriuta  treineim. 
Nerve  deuply  n<U,  (HleiiiAtouA,  uutliiie  obliterated.  Arteries  very  »tnnll, 
thready:  '■"•hw  Ilexuous,  large,  their  tortutwity  often  tii  the  vertical  plane,  jm 
indicated  by  the  darlceraiid  fainter  purtioiw  of  the  cur\'e«;  numerous heuior- 
rha4{««f  iii  etreidu  proeeedint;  from  caplllaritMi  and  Hiiiall  vvwwls.  Retina  <m1<h 
uiatouji,  eitpet^iaLly  near  tlie  ii\»c. 

Fio,  4.— KetUutU  albumiimrica.  Man,  lU.  Nerve  a  little  flushed,  hut 
practically  normal.  The  rp^ion  of  the  macula  Hurrounded  by  nuiueraus  bril- 
Uaitc,  KlUii^niiiu:,  whlit!  H|»jtM  itrraii^d  In  a  ttomewliat  nuliatlni;  manner. 
Aiuont!  Ihem  a  few  pigiiieut  K[HH<kii.  In  the  %'ieiiUty  aro  other  uimilar  whilfl 
apots  leso  distinct,  {.\niniint  of  albumin  very  lorgn,  vraa  dnipsicalo  Retina 
olherwbe  nonnal,  ve«*?Li  nornml. 

PiH.  5. — Myopia,  with  rcmtrenital  excavation  of  optic,  ncnv,  etc.  Ja^i^r.  PI. 
xx%'ii.,  flj:.  I  la.  Man.  ai.  Myopia— i.  Depth  of  pxeax-atlon  not  given,  hnt  tt 
eovent  the  entire  KurfiLco  of  the  norve  and  the  vcMicla  are  pushed  to  the  na«al 
aide.  The  piKiuent  epithelium  ha^diMippeared  from  the  surfaee  of  the  choroid 
over  the  lower  piirt  of  the  funduti,  expuiilni<  it»  ve*»el«.  Ten  yenn^  later  it  is 
uiid  11(1  other eliuiijfe had occurrt'dthiui  tbc ivniuvalof  the  piirnient  opithelluiu 
over  (he  whole  turidu«;  visiimi  eontitmtMl  neairly  uoriiial.  The  ciu*  present* 
all  the  Mttnti  of  claneoniaToiis  excaviuloii  in  a  myopic  eye.  No  mention  Is 
mnile  ^\'li>eiher  urterlcs  wimld  pulMiti*  under  llglit  preisaure. 

Fro.  6.— Atrophy  of  opHe  nerve,  Jaeger.  PI.  x.,  flir.  ftl.  Woman.  40.  Ery- 
sipelas of  Uice  five  weekR  previous,  severely  afTortin^:  the  lids  and  urbitai  tls- 
BDoa  V=0;  the  eye  normal.  Atrophy  BUttwedlnir  neurort'tinlti-S.  Nerve 
opaque,  retinal  arteries  either  obliterated  or  reduced. 

Pro.  *.— NeuroretinirlHseinwii.  Jaeger.  PI.  zlli.,  fig.  n2.  Woman,  27.  Um 
of  alght  following  rhildbirtti :  HutTered  extremely  from  headache .  health  very 
poor.  IliHtor)'  does  not  indicate  cerel>ral  tumor.  Other  eye  has  similar  con- 
dition in  leJM  def(n^:  nerve  swollen,  d««ply  nul,  infiltrated,  outline  aboUahed; 
o[)ti«  llhres  conHpicuQUv  aa  radiatLnj;  Lines.  Art«rie«  aniall;  veins  «ngorf|r«l, 
ver>'  tortuous. 


! 


Pi«,  18,— Sj-philitiR  retinitis  with  lioiiiorrhagos  and  oevr  l»ltiod.v»»s!ii>Is  In 
the  vltreoti8.  Ni'tllesliip^  Tnirin.  Oph.  Soc.  L'nitc>d  Ki'dk.,  vol,  iv.,  p  150. 
Had  chancre  »  yenr  previously  and  secondary  AyiuptoiiiM.  Hiul  iritis,  hyattli«, 
hemorrhii^e  into  retina  Iinth  nl  |>oriphiTy  arnl  nbuul  imu-ulu.  From  eUup  of 
il*rve,  whidi  wiw»  p»ilt>  aufl  luny,  h  fist,  traosparpnt,  vawjulur  tuetubniiio  ktcw 
out  into  th»  vitreous,  it«  vesHelii  buopttl  and  nuiuerouis  Hiid  oat'  liirK»  uue 
formed  lt«  anterior  frve  border.  At  u  liitor  tiutu  uionj  v<>BHi!b)  (lpve1o(HKl. 
After  u  yL-ar,  thu  vitreoim  Ixfume  vlwir,  the  heiuorrliogut*  wvre  absorbed,  the 
vaiifular  uiiMiilmiui;  remained.  V  =  ,■,,*,. 

Fig.  17. — Uetlnit is  (after  potwibleetubolliiiiil.  JouKtr,  PL  xv.,  Rfg.  7f>.  MaJj. 
as.  Hwl  had  somi'  rliuuiuatie  paints  fur  nix  uinnthH.  Hiul  inttiidlelency  of  tlie 
mitral  valve  and  slifcht  contraclioii  of  the  left  auHpulb-venlricninr  opi>nin|C. 
Five  days  hcfort'  examination,  at  0  a.m.,  the  k-ft  eye  became  Nuddeiily  and 
comploti'ly  blind  a?  by  a  black  cloud  coming  over  11,  without  pain  or  other 
syiupTotiiis.  There  l»  no  pereeptiou  of  light.  Otlier  eye  nomlal,  A  faint 
ltray>>>li  hiuw  oversprwub*  the  optin  nerve  and  the  »urroundiiii;  retina  for 
a  distance  beyoiuL  tlio  innculn.  it  followit  'the  principal  veiwuilii  K'^inir  up 
and  down,  but  it  groilnnlly  fades  out  toward  the  peripherx-.  .\.\\  the  blood- 
vftweLs  are  perrtoiw.  but  riMinewl  In  sizp— il  is  not  stated  whellier  by  prwt- 
Kure  the  blood  current  could  «isily  Ik-  fttnpi»(i>d— at  the  niaruln  «  niinulered 
8pi>t  siiid  to  Ix*  a  bemorrhaKO  t"?).  The  f»eripii«ry  of  the  optie  iier^-e  vfn,-  red. 
at  it»  et'iitri'ji  ph>>iuloKtcal  excavation.  Two  and  a  half  inonth.H  later  them 
was  (complete  atrophy  of  the  nerve,  retinal  vesseLs  Httll  more  n^liiced,  ami 
bordertnl  by  conneetive  tissue,  jjlvlns  the  appt^-aniiice  wen  in  Fin.  (f.  The 
dilTusm)  upiunty  had  disappeared.  The  snddennetw  of  the  nitaek,  the  intttant 
and  periiiaiicnt  bltndnesa.  th*  kind  of  diffinjed  ^.jMwity,  the  minute  n*il  kimiIk, 
near,  if  ]HJt  in  the  fovea  centnUii<  (tut  is  [iroliiiMi'i,  and  the<'oimwutive  atniphy 
aui?B»>.st  fnilxilLAiii,  and  to  thiB  the  sicns  of  heart  diceaHe  add  further  proba- 
bility Tlie  partial  eontinuanee  of  the  retinal  clreiihition  and  tht.-  ab»enee  of 
any  iintuiual  co-ordinate  ve)>«t-tH  make  it  probable  that  the  Ktop|Hmre  of  the 
arteria  centralis  was  incomplete.  aIthoiii*li  Biitflcient  to  deetroy  t\iv  function 
of  the  n?tuia.    On  thw  subject  see  p.  .MS  and  Fig.  308. 

Pig.  18, — Oaae  of  epitbelioum,  wliicJi,  lief>innini;  upon  tbw  lower  lid,  after 
many  yearn  iriviulnl  ihc  conjiineliva  bnlbl  and  the  cnniea,  and  rnmpellml 
eviiieeratiou  of  the  orb't.  The  nleeration  of  tlio  skin  has  hc*n  replaeed  by 
dleatrlcial  ti.-viuo.  the  eyelldft  i*hrnnken  and  adherent  1o  the  Klube,  and  the  ul*w 
(trowth  cnvprs  the  outer  and  lower  part  of  the  ooniea,  an  an  exuberant  (^raiitl- 
]atin}{  niaso. — Ncyee. 
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